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The problem of adequate 
nutrition is one that has grown 
in importance in recent years. 
The discovery of vitamins has 
accelerated the setting up of 


proper standards of nutrition. . 


Mr Gangulee emphasizes here 
the importance of a balanced 
diet and its relation to health. 
He gives important information 
on the dietary values of common 
food-stuffs in India and his 
chapter on how best to attain 
the balanced diet necessary to 
physical and mental efficiency 
is particularly useful in а 
country long in need of a 
healthier national dietary. The 
problem is complicated with so 
large a proportion of the popu- 
lation living under the stress of 
poverty but interest has been 
aroused and it is hoped that this 
book will provide a sound basis 
on which the improved standard 
of dietary can be built. 
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FOREWORD 


Our knowledge of nutrition has been entirely trans- 
formed during the past thirty years. The discoveries 
of physiology concerning vitamins and other accessory 
food-factors have at last made it possible to set up 
proper standards of nutrition, while at the same time 
revealing that the diet of a surprisingly large propor- 
tion of the population, even in the wealthiest countries, 
falls far short of those standards. The revolution in 
our ideas on human health is as important as that 
effected by the discoveries of last century concerning 
infectious disease. 

Everywhere in the West, efforts are now being 
made to apply these new facts and ideas in practice, 
not least by way of education. Professor Gangulee's 
book is to be warmly welcomed as a sign that the East 
is not going to allow itself to lag behind the West in 
this field. The general problem is the same in India 
as in England, but many details are inevitably differ- 
ent, and it is necessary for any bodk designed for 
Indian use to take account of these differences. This 
Professor Gangulee has attempted in What to Eat 
and Why, and I hope that his pioneer effort will be 
deservedly fruitful. 

Jurian S. Huxrev 
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PREFACE 


IN presenting a textbook on any scientific subject 
for schools in India, the author is confronted with the 
task of having to address pupils with an extremely 
limited working knowledge of elementary science. 
Nevertheless, the problem has to be faced. The com- 
pulsion to brevity and to explanation of scientific 
matter in popular terms tends either to vague genera- 
lizations or to expressions which are not easily under- 
Stood. I have tried as far as possible to avoid these 
difficulties and to treat the subject of human nutrition 
without sacrificing its scientific aspects. With the 
help of teachers this book may succeed in presenting 
the knowledge of nutrition to those even with little or 
no previous experience in science in a manner which 
may evoke an incentive to pupils to pursue the sub- 
ject further. 

The requirements of diet and its relation to health 
саш be best understood and the significance of the 
Various food constituents fully appreciated only after 
NE have formed some idea about the processes of 
nutrition in the body. Once the mechanism of the 
living body is understood, the way to impress upon the 
Pupils the newer knowledge of nutrition will be com- 
Paratively easy, That is why Mahatma Gandhi tells 
in his Guide to Health that ‘every one should regard 
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it as his bounden duty to know some of the funda- 
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CHAPTER I 
INTRODUCTORY 


THE relation of nutrition to health is so vital that the 
importance of educating boys and girls early in their 
life in the basic scientific principles underlying that 
relationship is no longer questioned. Before their 
habits are formed, pupils should have an adequate 
understanding of the main factors that ensure health 
and how the consumption of food regulates and main- 
tains their physical and mental well-being. It is not, 
as a French savant observed, ‘when life is waning that 
we should learn how to live. . . . As soon as the 
mind develops we must inculcate into habit the means 
Which should be pursued to preserve the greatest of 
all boons: health. . . .' If school children knew 
more about the body and its functions; if they realized 
that а considerable injury to health is done through 
their own ignorance; and if they fortified themselves 
bý knowledge of the role played by food in keeping 
the body gir these results could be achieved through 
а Systematic health education to school children in 
India, it would tend to cultivate well-balanced judge- 
ments in the choice and use of food. They should be 
made to realize that nutrition is the most fundamental 
single factor in the health of the individual. 

But there is no adequate provision for health 
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education in our school programme; nor is there a 
Proper 'atmosphere' of health in our schools. A 
negative type of health education cannot influence 
habits or outlook. In advanced countries health 


chief concern. They themselves Should realize and 
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INTRODUCTORY 


make their pupils understand, that positive health is 
not merely a boon to them, but it is a responsibility 
towards the country. Indeed, the teacher has a rare 
opportunity for arousing а keen interest in health, one 
of the essential controlling factors of which is proper 
food. 

In India we have no systematic medical inspection 
and supervision of school children, but evidence is 
available showing that a surprisingly large number of 
them are found to be malnourished. Evidence of 
malnutrition is largely written on the physique of all 
classes of our population, and defective nutrition is 
undoubtedly responsible for a general lowering of 
their working efficiency. One may even trace the 
root causes of many psychological abnormalities that 
characterize large sections of our peoples to dietary 
deficiencies. But no age group is more seriously 
affected by undernourishment and malnutrition than 
that of school children. The symptoms of malnutri- 
tion are found among children in all economic levels. 
Yet no concern is felt about their dietary needs and 
habits. Our parents at home and superintendents in 
boarding schools are, as а rule, ignorant of the prin- 
ciples of practical nutrition and also of the actual food 
values of various Indian food-stuffs. Even among 
the enlightened communities, the question of dietary 
adjustments is regarded as a fad. 

The chief cause of widespread malnutrition among 
the great bulk of our population is, of course, poverty. 
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It is also true that agriculture in India is in the grip 
of such economic circumstances that the industry 
remains in a primitive state and unrelated to the 
nutritional requirements of the people. But ignor- 
ance, apathy and dietary customs add their contribu- 
tory factors to faulty nutrition and ill-health. 


INTRODUCTORY 


through co-ordinated efforts that his teaching can be 
made really effective. The co-operation of the Medical 
and Public Health Officer with the teacher in making 
the school a real centre for health education is overdue 
and should be made possible without delay. 

‘There is no subject’, observes Sir Robert McCar- 
rison, ‘more worthy of the consideration of those 
whose life is spent, or to be spent, in guarding national 
health. It seems to me that in regard to it we have 
three obvious duties: the first, to instruct the masses 
as to what to eat and why to eat it; the second, to 
apply the results of our science to the production of 
natural foods in abundance and cheap distribution, 
rather than to the erection of institutes for the treat- 
ment of maladies due to their want; the third and 
most important, ardently to pursue our investigations 
and the acquirement of knowledge.’ 

Another link in a co-ordinated system of health 
education is the social worker. Through his co-opera- 
tion, it may be possible to interest the parents in such 
efforts as the teacher may undertake for the dissemi- 
nation of nutritional knowledge among his pupils. 

As regards methods of instruction, they should be 
left to the judgement of the teacher. No standard- 
ized method can make teaching lively. What is 
necessary is a general knowledge of biology and also 
a capacity for devising simple experiments to demon- 
Strate certain general characteristics of living things. 
An outline of such demonstrations, together with . 
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necessary charts, graphs, and photographs, to assist 
the teacher should be supplied by the All-India Insti- 
tute of Public Health and Nutrition Research Labora- 
tories; and it should not be above the wit of 
Education and Public Health departments to train the - 


teachers of secondary schools in certain recognized 
methods of detecting malnutrition, 


position of our common food- 
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INTRODUCTORY 


devoted a chapter to a brief résumé of the changes in 
the essential food substances which take place in the 
digestive system. It is of the utmost importance that 
the pupil should have an adequate understanding of 
the general organization of the living body and of its 
functions in relation to the process of nutrition. It 
is hoped that the teacher may be. provided with 
technical diagrams and pictorial representations of 
human physiology in order to enable him to give а 
general idea of the processes involved in the transfor- 
mation of food in the body. 

I have devoted a chapter to a general discussion 
upon common food-stuffs available in India. It is 
to be hoped that the teacher, with the help of appro- 
priate books of reference, will be able to supplement 
this with facts pertaining to cereals, vegetables, fruits, 
and milk products, etc., available in his locality. 

_ It is not easy to form a clear idea about the nutri- 
tive constituents in food-stuffs without demonstrations. 
I hope it may be possible for the teacher to conduct 
Simple experiments demonstrating certain established 
facts related to nutrition. I have therefore suggested 
a few experiments for his guidance, and it is my firm 
conviction that they will serve to excite curiosity and 
to stimulate interest in food-stuffs. 

This book is written primarily to meet the needs 
Of the teachers and pupils of India and the social 
Worker. While the various complexities of the pro- 
blem of nutrition in India cannot be solved by 
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fusion in our social and economic life, by spreading 
the knowledge of the fundamentals of nutrition. We 


educated’. If this book Serves to draw more than an 
oblique attention from the teacher and Social worker 


of my country, I shall fee] amply rewarded for my 
efforts. 


CHAPTER II 
THE LIVING BODY 


THE simple terms, 1 
define. We do not 


their development and action during the course of 
his life. The physical organism through which life 


THE LIVING BODY 
I. To grow, maintain itself, and adapt itself to its 
Surroundings by the conversion of food, water, and air 
into tissues and energy. 
2. To reproduce other individuals of its species, 
after it has become fully grown. 


_ We are here concerned only with the first. A very 
important aspect of this which has only recently be- 
gun to receive the attention it merits is nutrition. To 
understand fully the meaning and role of nutrition it 
15 necessary to know something about the functions of 
the living body as а whole, i.e. its physiology, which, 
in turn, involves a considerable knowledge of its 
Structure or anatomy. 

Man is one of the million or so species of animals 
Which, with the plant kingdom, form the sum of 
living things on the earth. These animals vary in 
Size from minute forms, like: the malaria parasite, 
Which can be studied only with the highest powers 
of the microscope, to enormous whales which measure 
Over a hundred feet in length and weigh perhaps a 
hundred and fifty tons. They vary greatly in shape 
and, what is more important, in complexity. Differ- 
ent species of animals frequently have to compete 
with each other for important necessities such as food 
and the chances of winning this competition depend 
upon whether a species can easily become adapted to 
Changes in its surroundings, or what we call its 
environment. Some animals are found to be able to 
live normally in a changing environment better than 
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others. It is important to realize that although man has 
the most complex and finely adjusted brain known, the 
main processes by which he lives are precisely the 
Same as those involved in the life of the simplest type 
of organisms, for example, amceba. In other words, 
all living things have Many features in common. 
The living substance of the body is a complex mix- 


THE LIVING BODY 


shape and size build up the tissues of the body much 
as bricks build up the walls of a house. The cells 
of a particular tissue are adapted to perform one or 
two special functions of the body—almost to the 
exclusion of all others—that is, our body-cells are 
Specialized. For example, certain cells of the retina 
of the eye are adapted to react to light, cells of the 
nerves to convey messages to and from the brain and 
Spinal cord, and of the muscles to contract. Unlike 
the unit of protoplasm in amceba they are incapable 
of performing all the functions of life. { 
Now, a group of similar cells form a tissue, and 
Several different tissues usually go to form an organ. 
A group of organs, all connected with the same work, 
form a system. All cells and all tissue contribute to 
the life of the body as а whole, and the work of a tissue 
cannot be carried out unless the other tissues are doing 
their work properly. For example, the cells of the 
retina would not enable us to see unless the nerve 
cells, to which they are connected, were able to con- 
vey messages from the eye to the brain. Neither 
retina nor nerve cells could work if the blood cells 
did not bring them nourishment: hence there are no 
isolated water-tight compartments in the body. It is 
necessary to have a clear idea of the cells of the body, 
all living their own lives yet having their own parti- 
cular activities which fit closely into one another. 
Thus while each cell is a unit, subject to the basic 
laws which appear to govern life, it is, at the same | 
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time, affected by the general state of the body and 
conditions in one part exerting a marked influence 
upon those of others. Each must be perfectly 
healthy and all must work in harmony and precision 
if the body is to live a full and active life. 

Activity is the criterion of life. A man is constantly 
moving: even when asleep he continues to breathe 
and his heart to beat. Moreover his body like that 


pensate its loss, 
maintained in the 
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THE LIVING BODY 


all its activities. This is a destructive process known as 

catabolism. 

Metabolism is essentially the same in all living 
things, but there is one big difference in the process 
Of nutrition in animals and plants. Plants are able 
to synthesize or build up the complex organic materi- 
als from water, and simple inorganic substances from 
the soil and air. To weld these together they need 
energy, and by virtue of their green pigment, chloro- 
Phyll, they are able to obtain this directly from 
Sunlight. These anabolic processes accomplished, 
they proceed to break down the complex substances 
lormed to release the energy which they require. 
Animals do not possess chlorophyll and consequent- 
ly must obtain food already synthesized, i.e. as 
Complex organic matter from plants and animals. 
This food contains a vast store of energy, originally 
derived from the sunlight in which the plant grew, 
and the body merely changes this stored energy into 
heat and into work of different kinds. 

Once upon a time the phenomena of heat and fire 
Sreatly puzzled the men of science, but towards the 
end of the eighteenth century it became clear to them 
а was the result of combustion, that is, the 

ination of the burnt material with the oxygen 
nnt in the atmosphere. Coal consists of the 
mus of great forests which covered swampy Tegions 
taj е earth millions of years ago. The coal still con- 

Ms the energy which the trees stored up from the 
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sunlight when they were alive and this coal will burn 
only in the presence of oxygen which unites with ог 
oxidizes it, causing it to break up into simple sub- 
Stances and at the same time releasing energy in the 
form of light and heat. Tt has been proved that ani- 
mal heat is generated by an exactly similar process— 
the burning of food-stuffs in the body. А steam 
engine is a machine which changes the stored energy 
of coal into heat energy which can be converted into 
other forms of energy to do various kinds of work. 
The living body is also a machine and subject to the 
Same chemical and physical laws which control the 
change of the stored energy from food into energy 
As a machine must 
be given fuel, so the body must obtain food, Like à 
machine the body must have oxygen, which it obtains 
from the air by breathing (respiration). The waste 
hine must be removed 


But we should not stretch the simile too far and 
regard the body simply as an engine and food as its 
fuel. The nature of the energy exchange between 
the body and food intake is rather complicated. To 
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avoid misconception in using the simile, an American 
Scientist observes: ‘It is important to realize that the 
body is not a heat engine. In a heat engine, heat is 
the source of the work; in the body, the heat is rather 
the result of the internal and external work which the 
body does.’ For example, every time the heart beats 
(which is internal work, because it is done inside the 
body) or the muscles carry out any action such as 
lifting a weight (which, since it is done outside the 
body, is external work), heat is produced. It is this 
heat which helps to keep our temperature normal. 
This is another case where one activity of the body 
(muscular movement) helps another activity (tem- 
Perature control). Further, we should bear in mind 
that a machine is an instrument made by man and 
its activity can be started only when man wishes it, 
Whereas a living body can by itself, and without out- 
Side help, carry out its activities. Another very im- 
Portant difference between the living body and a 
Machine is that the organism is able to produce other 
Similar living organisms from its own tissues. In 
other words, it can reproduce itself. 

It is because animals are unable to build up the 
Substances required for energy, growth and mainten- 
ance, from simple substances, that they differ from 
Plants in the way in which they deal with their food. 
The organic substances which they can utilize as food 
must be converted into soluble substances before they 
“an be taken into the actual tissues of the body. The 
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process is called digestion. The remarkable mechan- 
ism associated with the digestion and absorption of 
food, i.e. the alimentary or digestive system, will be 
dealt with in the following chapter. It is sufficient to 
Say here that the digestive system does enable food 
Substances to reach the blood stream, by which they 
are distributed to all the living units or cells of the 
body, where they can be used either for building ог 
repair purposes, or as fuel for combustion. 

The metabolic cycle can proceed only with the help 
ofoxygen. For without oxygen we cannot burn any- 
thing. Since man is a terrestrial animal he must have 
à skin thick enough to prevent evaporation of the 
water which forms nearly sixty per cent of the weight 
Of his body. This automatically prevents the intake 
of oxygen at the outside surfaces which are normally 
exposed to the air. He has, therefore, a special system 
of breathing or respiratory organs inside the body 
which may be likened to a living bellows. These 
organs are the lungs, the muscles which surround the 
chest, and the tubes which lead from the lungs to the 
outside air. The two lungs are spongy sacs in the 
chest (or thorax) whose inside surface area is increas- 
ed to many times that of the body by multitudes of 
Partition walls dividing the lungs into many very 
Small air sacs, These partition walls are lined witb 
а Very delicate moist skin through which oxygen from 
the air in the sac passes into minute blood vessels run- 
ning through the walls. The blood then carries the 
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pumped straight to the lungs and is returned, enriched 
in oxygen, directly to the left side of the heart, whence 
it is pumped under great pressure to all parts of the 
body. 

Perhaps the most outstanding characteristic of the 
animal kingdom is that of movement. This again 15 
associated with the animal's inability to use simple 
substances from soil and air and the resulting neces- 
Sity for seeking or drawing in appropriate food. The 
skeleton of man is a scaffolding which supports his 
body, raising it from the ground. It is a system of 
separate bones formed from hard material manufac- 
tured out of food-stuffs by living cells. The bones 
are held together by bands of tough fibrous tissue 
called ligaments and fit into one another by smooth 
surfaces allowing movement. Movement is effected 
by the muscles which have the peculiar power of 
contraction: without altering their volume they can 
change their shape, alternately Shortening or elongat- 
118, and so altering the relative positions of the bones 
to which they are attached. To do this they need 
energy and it is in them that the greatest release © 
energy to the body occurs. But it should be remem- 


bered that all cells require energy to do their particu- 
lar work. 


The function of the nervous system is to co-ordinate 
and control all the ac 


oM tivities of these elaborate systems 

0: organs in the body. From the brain and spin? 

cord radiate tough white Strands of tissue, the nerves 
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Which are distributed to all the tissues. They act like 
telephone wires along which flash messages or nerve 
impulses. Sensory impulses occur when information 
is brought to the brain and motor impulses are caused 
When the brain sends out an appropriate order of 
action. The sensory impulse is caused by a ‘stimulus’ 
and the motor impulse causes a ‘response’. Thus no 
organ acts by itself; before a motor impulse is sent 
to a particular organ it has been checked in the central 
xchange of the nervous system against the existing 
Situation in other parts of the body. The central ex- 
change consists of the brain and the spinal cord which 
is attached to the brain and protected by the back- 
боле. In this controlling process, the nervous system 
18 helped by the endocrine organs (e.g. thyroid and 
adrenal glands) which manufacture or secrete and 
Pass into the blood minute quantities of chemical 
Substances which, in circulating, act as messengers to 
Certain specific organs or tissues. Not only this, but 
With the help of the sense organs bringing information 

От the world outside, the brain is able to make 


у decisions by which the body may adjust itself to exter- 


Dal conditions, Man owes his dominance over i 
ving things to his powerful brain which permits him 
Rot only to select and respond to the most important 
9f several impulses if they should be received at the 
Same + 4 
ie time, but algo, profiting by experience, to make 
кас ng decisions extending into the future. 
€ mày now state the relations between the struc- 
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ture (that is, anatomy) and the function (that is, 
physiology) of the various Systems described above. 


SYSTEMS MAIN FUNCTIONS 

Skeleton Support of the body. 

Muscular Movement, і.е. both locomo- 
tion and transport within 
the body. 

Circulatory Conveying of nourishment t9 
various parts of the body. 

Respiratory -. Breathing. 

Nervous Conduction of impulses #05 
controlling and co-ordinat- 
ing activity. 

Digestive Feeding. 

Excretory Getting rid of waste products: 

Endocrine 


Controlling activity of tissue? 
by chemical means. 


Each and all of these systems are necessary for the 
daily life of man. Together with the reproductive 
system they constitute the living body which is thus 
a machine of parts adapted to perform special fun 
tions. This machine is built up and maintained РУ 
material introduced in the Process of nutrition, a”! 
is activated by energy released from these substance? 
by catabolism. Thus, the problem of nutrition is the 
Pivot around which tevolves the whole question 9 
the health and efficiency of the body and mind of тал. 

Before proceeding to discuss the actual processes 9 
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Won we should consider briefly what different 
TR constituents the body needs and in what food- 
s they are available. 


CHAPTER III 
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carb gh oxygen to fill eight nine-gallon barrels; enough 
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3ble x enough hydrogen to inflate a balloon cap- 
eumd the whole body to the top of Snowdon у 
ori due iron to make five tacks; enough salt to fill six 
um ary salt cellars; and four er five pounds of 

Ogen'.* 
ar es if we analyse our food-stuffs, the chemical 
position shows the presence of all these elements 
* Macfie, R. C., The Воду. (Ernest Benn) 
23 


WHAT ТО EAT AND WHY 


in varying quantity. It is through food, air and 
water that the body has to be kept furnished with all 
the substances without which it could not perform 
its functions. Thus, calcium is a main constituent 
of the bones; sodium, potassium, iron and other ele- 
ments find their way into the blood. Phosphorus 15 
а necessary constituent of every cell and nerve tissue; 
and iron of the haemoglobin (the colouring matter) 
of the red blood cells. 

There are several ways of classifying the food we 
consume. The classification based on the chemical 
compositions divides it into six different groups: 
namely, carbohydrates, fats, proteins, certain inorganic 
Substances, vitamins and water. These are all essen- 
tal to the body. Although each of these food 
constituents has a specific part to play, they must ђе 
regarded as a whole. Just as in a chain each link 
maintains the continuity of the whole chain, so does 
each different food substance contribute to the nutri- 
tion of the body. 

There is no perfect food that can alone fill all the 
needs of nutrition. It would have to supply adequate 
heat and energy for muscular work; provide materi 
to replace wear and tear of tissues and ensure (һе 
Presence of those food substances which increase thé 

dy to infections. It is therefore 
mind that not only do foods уату 
ompositions and in the use to which 
are Put within the body but that the standard of 
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fo : 
od requirements must be something higher than 


m 5 
егеу the satisfying of hunger. 


CARBOHYDRATES 


E іне fond carbohy 
MEE in the plant kingdom. 
MR are the sources that supply carbohydrates. 
oxygen are composed of carbon, hydrogen and 
butin . Sugar and honey are pure carbohydrates, 
hese mad food-stuffs, such as rice, wheat, millet, j 
mixed Балы potatoes, fruits and milk, they exist 
NE other substances. Of all food constituents 
ЦЕ ydrates are the most readily converted into 
ENS and, therefore, they are regarded primarily as 
E ош constituents. Cellulose is the husk 
hydrat of grain, fruits and vegetables. It is а carbo- 
Rom is has no food value because it cannot be 
proces ) but its mechanical effect upon the digestive 
SOR which is described in the next chapter 15 of 
e erable importance. 
the ety dus are classified under three groups on 
asis of their structure: 

I. Monosaccharides are just sim 
glucose, fructose, which QU be 5 


fo 
Ims. They are extremely soluble. 


des Disaccharides are sugars formed py the combina- 
of two molecules of monosaccharides: Cane sugat, 
group and they must 


la 

е and maltose belong to this 

ч roken down to monosaccharides before the body 
an use them. 


drates, except milk-sugar, 
Cereals, fruits, 


le sugars, such 88 
jit into any simpler 
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3. Polysaccharides are substances like starch and 


cellulose. Rice, wheat, barley, millet, sago, tapioca and 
potato are some of the common sources of starch. 


There are as many as five kinds of sugars found in 
our foods. Sugars that are found in the sap of differ- 
ent plants and in the juices of all kinds of fruits are 
known as glucose and fructose. Glucose is one of the 
main constituents of honey. Of these simple sugars, 
monosaccharides, we must give glucose a place of 
‘honour because it is in this form that sugar is found 
in the blood. The liver converts glucose, as we shall 
learn in the next chapter, into a substance known as 
glycogen. This stored glycogen is reconverted into 
glucose which is an important fuel of the body. 


from sugar-beet are called sucrose, 
Sugar and maltose is found 


As food-stuffs belonging to the 
rides contain Starch and cellulose, 
ing. Heat breaks the walls of 
gets into the starch 


group polysaccha- 
they require cook- 
the cells and water 


of our food consists of 
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are the most economical 


carbohydrates because they 
carbohydrates can be 


SAM of energy; but not all 
zed for energy purposes. 


FATS 


E like carbohydrates, are composed of carbon, 
RS and oxygen in different proportions. Fatty 
ЖЗ furnish twice as much heat рег gramme as the 

e quantity of carbohydrates and proteins. 
Muy all foods contain some proportion of fats; 
oil ghee, butter, nut butter, coconut oil, groundnut 
‚ fish oil, and lard are some of the familiar examples 


of foods consisting almost entirely of fat. Whole 


milk 5 
and cream contain fats 1n 


Other constituents. Fats aT 


dud 
nimal and vegetable sources: Based on 
into at least fifteen 


Bee’ points, they are divided in 
erent groups. The fats which have а. 


Point, as in the case of milk, cream, putter and eg8- 
yolk, are easily digested; on the other hand, those 
mutton fat 


MA a high melting point, for example, 

eet are not so easily digested an 
I are insoluble in water. 

; Е addition to furnishing the most concentrated 

of fuel, fats serve as a 7050706 energy suppl 


e 
a te they may also be regarded 25 à T 
are ш oe Butter, cream, anadulterated ghee 
nt aa good’ fat because they contain an impor- 
constituent called vitamin A. Coconuts, _ 
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of all kinds and Soya beans supply fats that are of 
value to the body. 


PROTEINS 


Proteins differ from carbohydrates and fats in that 
they contain nitrogen in addition to the other three 
elements, namely, carbon, hydrogen and oxygen- 
The proteinous foods are, therefore, the only source 
through which the body сап obtain nitrogen, the sub- 
Stance necessary for growth, maintenance and repair 
of body tissue. It is an essential constituent of both 
Plant and animal cells. Consequently there can be 
no life without this element. 

But proteins are of complex structures and cannot 
be utilized by the body unless they are split into 
simpler forms, These simpler nitrogenous com- 


oteins is large, there are not 


min of pulses, casein of milk 
Proteins differ in food value 
unts and types of amino-acids 
Of the twenty-five or so amino- 
ur in proteins, six or seven are 


ents of the diet because the body 
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à unable to obtain them from other substances. All 
nimal flesh, egg, milk, cheese, wheat, beans, peas 
Ж. nuts are among the foods which contain ‘good’ 
ee” that is, proteins which furnish us best with 
‘ba BU amino-acids. We may mention one or two 
m proteins. The protein of maize, zein, contains 
2 M of the essential amino-acids and therefore maize 
ane inferior cereal. Take another example: gelatin 
the W in nutritional value because it does not supply 
othe ind of amino-acids the body cannot make from 
tein : Sources. There are a number of vegetable pro- 
i S which resemble gelatin, and that is why 50 much 
Mportance is attached to the use of proteins derived 


Th animal sources. 

er amount of protein in 

thi y. Italian pine kernels, for example, a 

251 -three per cent protein, while ripe apples furnis 

m more than ст per cent, and soya bean contains as 
MS 432 per cent but 5450 only ‘17 рег cent. 


1 
NORGANIC SUBSTANCES 


one have seen that the body contains several in- 
AC elements which are kept supplied through 
ods. They are chiefly needed for the building of 


розу structure; they are not, ме should remember, 
urce of energy to the body 45 they cannot be burnt, 
"t are an essential part of its 5507 and organs. 
со: 3 are some twenty elements which enter into the 
"uposition of tissues, but in varying degrees of im- 
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portance. Each element serves its particular purpose. 
Thus, calcium is necessary for the satisfactory work- 
ing of the nerves and muscles; chlorides for the 
production of hydrochloric acid in the stomach, so 
essential for protein digestion, and so on. The most 
familiar example of an inorganic substance which we 
consume is common salt. 

Let us now try to understand why these elements 
which do not undergo any change in the process of 
nutrition are regarded as so essential for the health of 
the body. The cells of the body are unable to work 
properly unless the tissue fluid which surrounds them 
contains certain inorganic substances. For example, 
the heart will not beat in the absence of potassium in 
the blood and the nerves work abnormally if too much 
or too little calcium is present in the tissue fluid. We 
may sum up these facts by saying that the inorganic 
substances serve to maintain the proper fluid environ- 
ment for cellular activity. The blood and tissue fluids 
should be slightly alkaline in reaction. The inorganic 
elements of our foods left as Tesidues from the processes 
of metabolism are known as the ash constituents- 
Some of the acid-forming foods, such as eggs, meat, 
үле. pastries, Prunes, and plums, leave be- 
ne a containing acid products and deplete 
Wen m reserve of the blood if they are in excess- 
aN So base-forming foods, such as vegetables, 

РР ©З, oranges, pears, nuts, milk, etc., which yield 
а considerable alkaline material In order to ensure 
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the maintenance of a slight alkaline reaction for the 
best health of the tissues, it is necessary that а normal 
diet should have adequate base-forming foods. 

We will consider here four of these inorganic sub- 
Stances: calcium, phosphorus, iron and'iodine. They 
are supplied under ordinary circumstances through our 
diet, but foods vary extremely in providing them in 
appreciable amounts. From radishes, onions, carrots, 
cucumbers and green vegetables we get а fair amount 
of calcium. The milled cereals, meat, fat and sugar 
are poor in calcium; but milk is the richest source of 
this substance. It is essential that during the period 
of growth children should receive an adequate supply 
of calcium. Boys and girls require three to four times 
às much calcium in proportion to their body-weight 
as is required for the nutrition of adults. Calcium 
must be in an easily available form, and the value of 
milk is to a great extent due not only to its high cal- 
cium content but to its availability. Calcium from 
Vegetable sources is less easily absorbed than that from 
animal sources. It should be noted that the calcium 
of vegetables is better assimilated by the adult than by 
the child. А diet consisting of milk, cheese, 6865» 
Vegetables and nuts should ensure an adequate supply 
of calcium, 

Phosphorus, an essential element in cell nuclei, 
occurs in food in both organic and inorganic forms. 
Tt combines with calcium in building the bony struc- 
tures of the body. Phosphates play an important role 
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in maintaining the tone of the actively functioning 
tissues of the body. Eggs, meat, fish, milk, legumes 
and nuts are some of the common foods which con- 
tain a fair amount of phosphorus. Whole cereals are 
rich in phosphorus but not in calcium, 

Iron is an essential constituent for the formation of 
the red colouring matter of the blood, which acts аз 
а carrier of oxygen in the body-cells. Since there 15 
little reserve of iron in the body, it has to be supplied 
through food. The yolk of eggs, green leaves, nuts, 
whole grain, legumes and dried fruits are among the 
common foods which supply an appreciable amount 
of iron. 

Iodine is necessary for the proper functioning of 
the thyroid gland. Sea-products are the main source 
of this substance but it is present in wheat, millet, 
carrot, goat's milk and condiments such as cloves: 
ginger and black Pepper. 

Other essential inorganic elements, such as potas- 
sium, magnesium, and sul 
in all ordinary food- 
the body. We have 
for gastric secretion. 


phur are normally present 
stuffs in amounts necessary 101 
mentioned that chloride is needed 

Apart from the natural sources 
of supply, we get plenty of chloride from the intake 
9f common salt (sodium chloride). It improves thé 
flavour of all vegetables, cereals, eggs, еіс. and mail’ 
tains the balance of other mineral constituents. Fo! 
example, much potassium salts are ingested in veget- 
able food апа therefore there is a need for commo” 
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Salt in order to supply adequate sodium, since the 
amounts of sodium and potassium and certain other 
Substances in the tissues balance one another. 


VITAMINS 


Food materials are not so simple as they appear. 
Scientific men of the eighteenth century thought that 
there was only one kind of food substance derived 
from all food-stuffs, and that it alone sufficed for the 
nourishment of the body. 

By the beginning of the nineteenth century, the 
eminent French physiologist, Magendie, came to a 
different conclusion and demonstrated the existence 
of several kinds of nutrient principles in foods. Since 


Proteins and inorganic substances. 
Story of the nutritiv. 


Which, from a standpoint 
appear to be complete. 

that animals could not live 
hydrates, fats and proteins. 
inorganic Substances were su 


flourish. But an addition of à small quantity of milk 
to the mixture of pure food: 


s made a great difference. 
What is it in milk, scienti: 


sts began to enquire, that 
€xerts such а profound influence on nutrition? Fur- 
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Even when the necessary 
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ther investigations revealed the existence of a number 
of substances now known as vitamins and they arg 
designated by letters of the alphabet. The name ^ 
derived from the Latin word vita, meaning life, be 
cause they are essential to life. 

There are several kinds of vitamins and each seems 
to have its own definite function. One kind helps the 
formation of bones and teeth; another strengthens the 
nervous system; and again another is essential to the 
growth and development of the body. The "a 
or inadequacy of vitamins affects health, growth em 
reproduction; but if the diet includes plenty of milk, 
butter, eggs, fish, fruits and leafy vegetables there 
should be no risk of vitamin deficiency. These sub- 
Stances are present in small but varying amounts 17 
à wide range of food-stuffs; but they undergo DO 
alteration in the digestive tract and produce no energy 
themselves. Physiologists and physicians have ad- 
duced sufficient evidence to show how the body 15 
affected if our food does not contain an adequate 
supply of vitamins. In the course of our study we 


will come to know how their deficiencies affect health 
and well-being. 


Of the vitamins known 
to six, namely, A, В, B. 
has a specific role in norm 
ing to note that 
always found in 
min is obtained 


ме shall confine our study. 

‚ С, D and E. Each one 

al nutrition. It is interest 

these essential food substances 216 

fresh food-stuffs. One class of vita- 

from butter fat, another from 2 
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by-product of the milling of псе or wheat, and yet 
another from green chillies, fresh fruits, etc. But these 
different classes of vitamins, to quote McCarrison, 
‘like other essential constituents of the food, are not to 
be regarded as independent of the assistance derivable г 
from their associates in the maintenance of nutritional 
harmony'. 

Vitamins are divided into two main groups, namely, 
water-soluble and fat-soluble. The vitamins В», В” 
and C are soluble in water, and A, D, and E in fat. 

Vitamin A is found in fatty foods as it is soluble 
only in fats. Whole milk, butter, cheese, eggs, ПУСТ 
and cod-liver oil are the chief sources of vitamin A. 
It is a substance related to carotene, the yellow Ре“ 
ment of which is present in some vegetables and fruits; 
and 'the pigment carotene appears able to fulfil the 
physiological functions of vitamin A in the body: 
Vitamin A requirements can thus be covered py the 
consumption of a suitable vegetable diet. Leafy 
vegetables such as spinach, lettuce, cabbage, ama 
ranth leaves, coriander leaves, drumstick leave? 
celery leaves, and ripe fruits such as mangoes, papay® 
tomatoes, oranges, etc., are rich in carotene.” 

Vitamin B, originally regarded as a single $007 
Stance, is now divided into a number of factors. у 
Shall, however, confine our study to two of these 

` Nutritive Value of India. 


factory Diets: Health Bulle 


n Foods and the Planning of saty 
Laboratories, Coonoor, S. 


tin, No. 23, 1937. (Nutrition Reseat® 
India.) 
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namely, vitamin B:, and vitamin B:. Vitamin B: 
is a water-soluble substance found. in most natural 
food-stufís. It is abundant in the outer layers of rice 
and other cereals. Unpolished rice and other grains, 
yeast, egg-yolk, nuts, legumes, green vegetables and 
fruits are some of the rich natural sources of this 
vitamin. 

Vitamin B: is less soluble in water but more heat 
resisting than Bı» Yeast, egg-yolk, liver, dried peas, 
beans, green leafy vegetables and milk products con- 
tain vitamin B». Cereals and root vegetables are not 
good sources of this vitamin. Maize is almost totally 
deficient in it and therefore a disease known as pella- 
gta breaks out among those maize-eating people who 
are unable to make up the deficiency by consuming 
а mixed diet. i 

Vitamin C is another water-soluble substance and 
is easily destroyed by ordinary cooking. Fresh fruits 
and green leafy vegetables are the best sources of 
vitamin C, but as itis destroyed by heat and disappears 
from the foods containing it if they are allowed to 
&row stale, we must have them fresh and preferably 
eat them raw. Sprouted pulse is a good source of 
vitamin C. 

Vitamin D is, like vitamin A, fat-soluble and is 
therefore found in fatty foods. Cod-liver oil and other 
fish-liver oils are rich in this substance. It is found 
that in its absence from the diet, the body cannot fully 
utilize calcium and phosphorus which are necessary 
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for bone formation. Human skin contains a sub- 
stance which may be transformed into vitamin D by 
sunlight. This explains how rickets and similar bone 
deformities may be cured by carefully directed expo- 
sure of the skin to sunlight. 

Vitamin E is essential for reproduction. The germ 
of the wheat grain is a rich source of vitamin E and 
it is not easily destroyed by heat. 


WATER 


Lastly, we need water. Water is a compound of 
hydrogen and oxygen. Nearly two-thirds of the 
body-weight of any normal human being consists of 
water. It is notan actual source of energy, but it acts 
as a solvent and aids in digestion and absorption 0 
food-stuffs. It sustains the proper concentrations Of 
the food substances within the body-cells and assist 
the removal of waste products. Practically every 
Teaction which takes place in the body following the 
ingestion of food requires water, 

It has been demonstrated that а healthy and wel- 
nourished person can fast for as many as forty day? 
without permanent injury provided he receives 20 
adequate supply of water; but he cannot fast for 11016 


than six days without water. A physiologist fou” 

that starving Pigeons died in four to five days, while 

those allowed water and no food lived twelve day*: 

р fed dry food died in about four and a ћ 
ays. 
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The amount actually needed by the body depends 
on climate, diet, and occupation; and the need is in- 
dicated by thirst. In our food-stuffs there is much 
more water than solid matter, and the body gets a fair 
amount of water from the oxidation of ingested diet, 
as when food substances are oxidized, water and car- 
bon dioxide are produced. 

Each and all of the six classes of food we have 
mentioned above are essential for the maintenance of 
what the physiologists call metabolic balance. If diet 
is deficient in any of these food constituents, ill-health 
is likely to result; on the other hand, abnormal 
accumulation in the body of any of these constituents 
likewise may produce undesirable effects. In the next 
chapter we will study what the processes are by which 
the body makes use of food and is nourished. 


CHAPTER IV 
THE PROCESSES OF NUTRITION 


“Ман is, first of all, a nutritive process’, declares an 
eminent physiologist. This means that, of all factors 
that are essential for the growth and maintenance of 
the body, the greatest influence is exercised by nutri- 
tion. We have seen that the body functions through 
the energy released by the different food constituents. 
Tf and when nutritional influences are withheld or food 
becomes deficient either in amount or in quality, that 
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harmonious development of the structure and function 
of the body on which our health depends is interfered 
with. Indeed, natural health comes from the balance 
of all the processes of the body. К 

It is not enough merely to consume food of nutri- 
tive value: the food must be actually digested and 
absorbed in order to furnish energy to the body. 
Since the process of digestion and absorption have 4 
direct bearing upon nutrition, we shall try to under- 
stand the mechanism by which food-substances аге 
used by the body. | 

Mr Pecksniff, a character in Dickens's Martin 
Chuzzlewit, was right when he said: ‘The process of 
digestion, as I have been informed by anatomical 
friends, is one of the most wonderful works of nature: 
I do not know how it may be with others, but it is 4 
great satisfaction to me to know when regaling ОЛ 
my humble fare that I am putting in motion the most 
beautiful machinery with which we have any acquaint- 
ance. I really feel at such times as if I was doing 2 
public service . . .' 

According to Paracelsus the nutritive process was 
confined to the stomach where resided an 'archeus 
and it was there the food was separated into two саге“ 
gories, the good portion for the use of the body and 
the bad for removal (or excretion), But the process 
55 not so simple as that and nutrition is something 
more than the supply of food and drink to the body: 
Ample fresh air, sunshine, a reasonable amount 9 
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Physical exercise and a contented mind are no less 
important than sensible diet. It has been observed 
that the stomach of an angry or frightened animal 
Ceases to work and remains in an inactive Or relaxed 
condition until the animal is pacified. The moral is, 
we must not allow ourselves to be agitated while eat- 
Ing our meals. 

The story of how physiologists came to study the 
Process of digestion in the human body is interesting. 
It happened that on 6 June, 1822 a Red Indian travel- 
ler in Canada shot himself in the abdomen through 
the accidental discharge of a gun. А young United 
States Army surgeon, Dr William Beaumont, dressed 
his wound which healed in due course but left а hole 
in the abdominal wall. Through this hole the surgeon 
Was able to study the changes that took place as food 
entered the stomach—and his experiments led to the 
discovery of what is called gastric juice, the digestive 
Juice which the stomach produces. 

But it is not this juice alone which brings about 
Conversion of the complex food-stuffs into such 
forms as make them easily absorbed into the blood- 
Stream. We shall see that various other kinds of 
Secretion are involved in the processes of digestion 
and absorption. 

The mechanism of digestion is not the same in all 
animals, Birds, for example, have no teeth at all. 
Therefore they swallow foods which enter into a mill- 
ing machine called the gizzard where food substances | 
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are disintegrated and digested. But we digest our 
food mainly by the use of acids, enzymes and such 
chemical porducts. 

What are these enzymes which play an important 
part in all digestive processes ? Enzymes are produced 
.by the living cells of the various glands,’ Each 
enzyme has a specific function, that is, it acts upon 
only a definite food constituent and requires certain 
distinctive conditions for the fulflment of its task. 
There are about a dozen of these digestive enzymes 
which are concerned in speeding up the digestive 
changes of the food substances. 


MASTICATION 


The first part of the digestive processes takes place 
in the mouth where food is macerated by the teeth 
and movement of the jaws. The process is known 25 
mastication. The food is moistened and made alkaline 
by saliva secreted by a number of glands? whose 
activities are controlled by nervous impulses. The 
secretion of saliva may be accelerated by various 
stimuli derived from mechanical, chemical and eve? 
Psychical sources. When a child puts its finger or 2 


sucker into the mouth, the glands produce a copious 
1 A gland is an organ the function of which is to produce Gs 

Secrete some fluid which the body requires. The secretion 162У68 

EE gland and reaches its destination through а tube called ^ 
uct. 

a Three main pairs of salivary glands are called the parotid* 
T. near ear), sublinguals (L. unde; illarits 

(bx йлуу: T tongue) and submaxi 
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thin, watery secretion; or upon the intake of any 
acidic, pungent or saltish substance, the mouth 
‘waters’. The nature and amount of the secretion 
depends to a certain extent upon the kind of stimuli 
received by the glands as well as upon the individual. 
It has been demonstrated that ‘when articles of food 
are placed near a hungry subject, the glands secrete 
a thicker saliva with a much higher mucin content’. 
Thus we see that the secretion of saliva may be increas- 
ed by various stimuli derived from the touch and 
taste of objects in the mouth and the sight or even 
thought of food. 

The flow of saliva varies to a certain degree with 
the sort of food taken into the mouth. Thus, dry 
Solid food excites a larger salivary secretion than food 
Containing an abundance of water. 

The enzymes found in salivary secretion aid in the 
Process of digestion but the digestion carried out by 
the saliva affects only the carbohydrate content of the 
food intake. The salivary enzymes cannot act upon 
а bulk of carbohydrates within the short space of 
time the food is being masticated. A rich carbo- 
hydrate meal therefore requires proper mastication. 
This of course applies to all food, which must be 
thoroughly broken up into small bits in order to 
expose the largest possible surface area to digestive 
Juices later. The lubricating action of saliva is im- 
Portant. A well-chewed mouthful of food becomes 
Slippery and slides down to the stomach in a few 
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Seconds. Since the function of the saliva is to prepare 
the food for further processes of digestion, the ане 
of thorough mastication is of great importance. 1 
helps the assimilation of food because ade ш 
mastication prolongs the time during which the foo 
touches the mouth and stimulates the salivary glands 
and thus increases the flow of their secretion. It Е 
therefore recommended that something dry or crisp 
should be included in each meal. , 
Proper mastication and the stimulation derived 
from tasty and agreeable food prepares the second 
Stage of the digestive process by accelerating gastric 
Secretion, that is, the production of gastric juice, the 
fluid secreted by the many small glands which line the 
stomach. The food is swallowed by a complex 
muscular act of the throat accompanied usually by ап 
automatic closing of the apertures to the trachea and 
nose so that it cannot ‘go the Wrong way’, Thus the 
food passes from Our conscious control into those 


regions whose activities we shall now try to under- 
Stand. 


DIGESTION AND ABSORPTION 


The two fundamenta] 
Process are digestion and 
of food in the body into 
Which can be absorbed 
system is what is Meant 
and absarption involve 


aspects of the nutritive 
absorption. The conversio? 
simplified soluble substances 
into the blood and lymphatic 
by digestion. Both digestion 
a series of processes carried 00 
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with the aid of various kinds of secretions in a number’ 
of specially adapted organs known collectively as the 
alimentary tract, 


THE ALIMENTARY TRACT 
Perhaps we should say a few words about the 
anatomy or structure of this alimentary tract. It 
Consists of the mouth, the pharynx (throat), the 
Oesophagus, the stomach, the small intestine and the 
large intestine or colon. The entire length of the 
alimentary canal in man is twenty-five or thirty feet, 
9f which the small intestine alone has a course of about 
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twenty feet. It is a much coiled organ and joins 
with the large intestine at a place known as the 
caecum. There are also a number of accessory 
organs, such as the pancreas and liver, which ате 
associated with the alimentary tract. The various 
kinds of secretions which are required to prepare food 
for absorption come from them. These essential 
processes of digestion, unlike those of respiration and 
circulation, do not take place all the time or at regular 
intervals; for they only follow the taking in or inges- 
tion of food. 

Absorption is the process by which the final products 
of digestion pass through the wall of the small intestine 
into either the blood or lymph stream which circulates 
inside the wall. Like the rest of the digestive tube, 
the intestine is lined with living cells called epithelial 
cells. But here the absorptive surface area is greatly 
increased by a large number of villi! which are minute 
finger-shaped moving structures. These can absorb 
digested food on all sides, Cells take what they need 
from the substances found in the lymphatic system 
and blood stream. Most of the simple components 
resulting from food digestion pass through the wal 
of the villi directly into the blood circulation; but fatty 
Substances are absorbed into special delicate lymph 
vessels called lacteals in the surface of the small 


intestine and are carried Some distance in the lympha- 
is provided with capillaries, artery and vein, and 
ymph vessel called a lacteal. 
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lic system before they eventually enter the blood 
Stream. 

In addition to those already mentioned there are 
other Vital secretions associated with the process of 
digestion. Unlike those glands which possess ducts 
there are certain endo- бе 
Crine* glands which dis- 
charge their secretions 
directly into the blood 
T lymph channels. 

hese glands are there- 
оте called —ductless 
glands. The endocrine UN EET 
Secretions or hormones” al ЕЗІ 
Dot only excite and соп- 5 
| metabolic activities = e 

the whole organism A Yi: 
ОЧ exercise a profound 
Influence in co-ordinat- 
m the activities of dif- 
i. organs and thus 
19 intaining the physio- 

Blcal efficiency of the 


косу; These ductless 
‘ands constitute a remarkable chemical mecha- 


n 
im for regulating growth among many other 
comes from a root which means 


А- BLOOD 
А CAPILLARY 


1 
е word ‘endocrine’ 
1 D within', 
to e word ‘hormone’ is derived from а 
Cite’ or ‘to set in motion’. 
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bodily activities. Therefore any interference with 
their proper functioning in children may especially 
result in retarded growth. The flow of gastric, intes- 
tinal and pancreatic secretions or those from othe! 
Sources is, to some extent, dependent upon the prope! 
secretions of the endocrine glands whose constituents 
are derived from the food accessories. To cite 2? 
instance, iodine in the food is essential for the propet 
functioning of the thyroid* gland. 


THE JOURNEY OF ‘BOLUS’ THROUGH 
THE ALIMENTARY TRACT 

The food reduced to a semi-solid mass called 56 
‘bolus’, is drawn through the oesophagus, which 15 2 
muscular tube leading from the mouth to be 
stomach, by the movements of contractions 20 
relaxations of the muscles of the oesophagus wall. 
remains in the stomach for some hours depending оро? 
the nature of food intake. 

We should acquaint ourselves with some of tHe 
characteristics of the movements of the alimentary 
canal, known as peristalsis. Tt is 'a ring of contractio” 
which travels at a regular pace down the length 9 
the stomach. The rate is about three waves a minute 
and each takes about twenty seconds to pass from ел 
to end’. But it is not quite possible to say what the 
normal movement would be because it varies greatly’ 
not only with the individual, but from time to 62° 

* Thyroid (Gr. shield + form), 
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in the same individual. Any disturbance in the 
Nervous system may interfere with peristaltic activity, 
and hence in the digestive process. 

Peristalsis occurs throughout the length of the 
alimentary canal but its speed, intensity and the time- 
Interval between the waves of contraction vary in 
different parts. For example, these movements in the 
large intestine tend to delay the passage of food and 
to promote its disintegration. We shall refer to these 
movements again when we describe the working of 


the large intestine. | { 
The digestive process in the stomach 15 accomplish- 
cd, in the main, by the secretion from thousands of 


Microscopic glands in the wall of the stomach of gastric 


Juice containing an acid called hydrochloric acid, 
Which makes the food acid and so stops the digestive 
action of saliva which can only take place in slight 
alkali. The acid kills any bacteria present in the food 
“nd helps to disintegrate the proteinous substances 1n 
Preparation for the action of the enzymes in the small 
intestine. It is important to bear in mind the two 
Main factors in gastric digestion, namely, the amount 
9 the gastric secretion and gastric peristaltic mov 
ments by which the bolus is well mixed with it. The 
Secretion and function of the gastric juice are depend: 
“nt upon various factors such as hunger, nature of 
16 food, the sight, taste or even thought of food and 

6 State of mind. The famous Russian physiologist, 

— “Ух, has demonstrated that the flow of the gastric 
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juices is started by impulses which have their origin en 
the mouth and nostrils. By merely allowing a E 
dog to smell food, Pavlov was able to obtain d 
IOO c.c. of gastric juice in an hour and а half. 
climatic conditions also effect the gastric secretion. 
is found, for example, that its total acidity 2? 
chloride contents are low in the Tropics and that p 
the purpose of stimulating this secretion various COP T 
ments and spices are used in tropical dietaries. 
more appetizing the food, the larger the amount 9 
secretion. d 
Through gastric digestion, the bolus is now спав 
into a semi-fluid uniformly mixed mass called chy™ 
enabling it to pass through the orifice of the pylorus 
gate-keeper of the stomach—on its way to the Sm 
intestine. The opening of the orifice appears tO |: 
controlled by the size of the disintegrated food part 
cles as well as by the nature of the food 24 
Carbohydrates begin to pass out early but fats ling? 
in the stomach for some time. Under heal 
conditions the average meal should have left the 
stomach completely in about four to five hours: 
diet rich in fat or highly concentrated food retards the 
process of emptying; but this retardation may 
useful, in that it keeps hunger at bay since the sens% 
tion of hunger is probably related to the amount 9 
food in, and movements of, the stomach. у 
| On entering the small intestine the chyme, which 
15 acid, receives three alkaline liquids: the pancreat 
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juice (from the pancreas), the intestinal juice (from 
the glands in the walls of the intestine itself) and the 
bile (from the liver). The liver continuously secretes 
bile which is transported to the intestine through a 
duct. Tt is not, properly speaking, a digestive secre- 
tion since it contains no enzymes but it assists the 
action of the enzymes of the pancreatic and intestinal 
juices in several ways. First, its alkalinity helps to 
neutralize the acid of the chyme and the enzymes of 
this part of the alimentary canal work best in alkali. 
Secondly, bile has the power of breaking up fat into 
Very small droplets—a process known as emulsifica- 
tion—which can be easily attacked by enzymes. Also 
the enzymes of pancreatic juice act more rapidly in 
the presence of bile but it is not exactly known why 

15 is so. 

Several kinds of enzymes are present in the pan- 
Creatic juice and these attack proteins, starches and 
fats, splitting them through a number of stages into 
Such simpler components as would render them readily 
absorbable. 

In the upper portion of the small intestine the 
Peristaltic activity is sluggish; for it is at this stage that 
the largest part of the processes of digestion and 
absorption has to be accomplished; it is here that the 
Pancreatic juice containing a complete set of digestive 
enzymes is able to split up partially digested food 
Substances and also those that may have escaped being 
acted upon in the earlier stages of the process. In 
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order to achieve a high degree of efficiency 3? 
digestion and absorption the food substances are not 
hurried along the lower portion of the intestine; but 
are chopped and churned very thoroughly as they 219 
carried slowly by peristaltic waves along the twenty 
odd feet of the small intestine. This irregular PrO- 
gress of one meal takes about three hours, at the en 
of which the insoluble remains are swept into the Јатве 
intestine, where exists ‘perhaps the most rapid рей” 
staltic evacuative power in the gastro-intestinal tract ‘ 

With the arrival of the remnant of the chyme m 
the large intestine, digested food comes to its journey У 
end. It is estimated that in a normal digestive P9" 
cess as much as 95 per cent of the food-stuffs is digest- 
ed and absorbed by the time the large intestine receives 
the food residues. The function of the large intestine 
is to secrete a slimy protein substance, mucus, 25 © 
lubricant, to excrete salts (particularly calcium, 197 
and magnesium), to ferment cellulose (which is acte 
рош by bacteria) and to absorb water from the 167 
sidue. The chyme when it enters the large intestin? 
is still іп a fluid state but considerable amounts 9 
water are absorbed from it and it becomes а Se^ 
solid consistency. 

Here the mechanical movement is not confined ІЗ 
the usual peristaltic motions; for the first time 224” 
peristaltic waves are observed. That is, movement 
which force the contents of the intestine Басыма A 
in the direction of the mouth, operate. But ев 
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movements do not last long and are followed by 
normal forward waves causing the intestinal contents 
to move backwards and forwards. This ensures а 
thorough absorption. During the process the chyme 
is subjected to dehydration (i.e. water is removed) 
and the residue is thrown into that part of the intestine 
known as the transverse colon. The chyme has now 
become faecal material or ‘faeces’, consisting of 
undigested food-particles, the remains of digestive 
Secretions, cells torn off from the walls of the intestine 
and myriads of bacteria mostly dead. This material 
is then driven out of the body through the action 
called defaecation. The normal passage of food from 
the time of its ingestion to evacuation requires 
approximately thirty-six hours. 

We should now enquire what happens to 
food constituents which are needed for the growth and 
Maintenance of the body and for the regulation of its 
functions. 

DIGESTION OF CARBOHYDRATES, FATS AND 
PROTEINS 

Let us follow the digestio 
that is, starch, sugars and cellulose. They are, as 
already mentioned, digested by the enzymes of the 
Saliva and then by those of the pancreatic and intes- 
tinal secretions. During mastication they receive an 
enzyme amylase or ptyalin which breaks up or 
hydrolyzes starch into maltose and dextrin. 

The action goes on for a time, even for as long as 
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half an hour, when they reach the stomach but further 
chemical changes are stopped as soon as the contents 
of the stomach become acid because the salivary 
enzymes cannot operate in acid media. The gastric 
juice contains no enzymes which act on carbohydrate: 
That which remains undigested passes from the 
Stomach to the small intestine where await other 
enzymes secreted by the pancreas and glandular 
epithelium of the small intestine for hydrolyzing 
carbohydrates. The pancreatic juice contains 20 
enzyme, diastase, very similar to the amylase 9: 
ptyalin of the saliva in its action upon starch, and at 
a later stage another enzyme, maltase, contained 12 
the intestinal juice, acts upon the maltose produce 
from starch by other enzymes. Lactose and sucrose 
are split up by other specific enzymes called lactase 
and sucrase. The products derived from these serie 
of digestive reactions are the various forms of simple 
Sugars such as glucose, galactose and fructose. 
three are absorbed but galactose and fructose 216 
converted into glucose by the liver. Glucose is thé 
ultimate product which is utilized by the body. 
There remains the conversion of а small part 9 
the cellulose of the food into soluble products. TWS 
takes place with the help of bacteria. Cellulose 19 
insoluble and not affected by the digestive juices but 
itis valuable because when most of the food has bee? 
digested it remains solid and when solids are in contact 
with walls of the intestine its peristaltic movements 
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ENG increased. Apart from the small amount which 
15 digested by bacteria, it is not a source of energy- 

The glucose resulting from digestion of starch and 
sugars enters into the circulation and passes first 
through the liver. Some of it is here changed into a 
substance known as glycogen for storage in the liver, 
Some remains in the blood and some of the glucose 
in the blood enters the muscles where it is changed to 
and stored as muscle glycogen. Glycogen thus stored 
both in liver and muscle can be changed back into 
glucose when necessary. Glucose is the chief fuel 
needed for the release of energy for muscular work 
and partly for the maintenance of the temperature of 
the body. 

The digestion of fat does not commence in the 
Mouth and usually only small amounts occur in the 
Stomach. Fat is insoluble in water and must be emul- 
Sified, that is, the large globules must be split up into 
Small droplets, before it is ready for digestion. | 

On reaching the small intestine, fat meets the bile 
Secreted by the liver and goes through the process of 
emulsification because the pile salts have a powe 
dispersing effect on substances insoluble in water. | It 

еп comes under the influence of a fat-splitting 
enzyme called lipase found in the pancreatic secretion. 
. The fats of the food-stuffs are now disintegrated 
Into fatty acids and glycerol, the former are absorbed 


Into the lymphatic system. But before they enter 


the blood stream these fatty acids are reconverted into 
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very fine fat-globules with a large surface compared 
with their volume. The final stage in the digestion 
and absorption of fat is reached when these minute 
fat-droplets in the lymphatics pass into the blood 
stream. It should be remembered that owing to 15 
insolubility and to the difficulty of mixing fatty sub- 
stances and water, the fat is not easily digested an 

that some of it passes through the system without 
being absorbed and is consequently wasted. Large 
quantities of fat in the diet depress the digestive 
processes, ; 

We һауе seen what an important part bile plays 10 
the digestion of fat. One interesting point about i 
secretion may be mentioned here: unlike other 
digestive juices, its formation does not take place at 
the time of its need. It is stored in the gall-bladder 
and supplied to the alimentary tract when required. 

Fat is stored in the specialized fat-cells in varioU* 
parts of the body and is drawn upon when food intake 
15 inadequate or during a period of fasting. Fat is 
Particularly deposited under the skin and therebY 
helps to reduce the loss of heat from the body. 

We now come to Proteins, the substances whic 
provide building materials for the body and supply 
a certain amount of energy. In the last chapter we 
learnt that the most necessary constituent parts 9 
proteins are amino-acids and here we will ну 9 
understand the process of the conversion of protein? 
into amino-acids. 
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Now, amino-acids are the final soluble products of 
protein digestion, a process which is carried out by 
enzymes in the stomach and small intestine. Through 
the action of hydrochloric acid and the enzyme called 
pepsin, proteins are split into simpler compounds. 
On their arrival in the alkaline medium of the 
intestine, these compounds receive fresh supplies of 
Secretions containing the enzymes called trypsin and 
erepsin which complete the splitting process. The 
former is derived from the secretion of the pancreas 
and the latter from that of the small intestine. The 
Primary value of the action of pepsin lies in turning 
Proteins into a soluble form for their final conversion 
to amino-acids, which is completed in the intestine. 

The amino-acids are then ready for absorption by 
the cells lining the small intestine. As they enter into 
the circulation, the tissues of various parts of the body 
Pick out those which are required for the building up 
of new tissue protein and the rest is taken care of by 
the liver cells. Within the liver cells the amino-acids 
are broken up and their amino groups which contain 
nitrogen combine with hydrogen. The nitrogen of 
the amino group is converted into urea which is ex- 
Creed in the urine along with other waste products. 
The balance of the amino-acid molecule left over after 
the nitrogen is removed is either converted into sugar 
to provide heat and energy later in the general process 
of oxidation, or converted into glycogen which is 
Stored; or like all the glucose of the body, it may be | 
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converted into fat and stored in this form. Hence 
protein is also a source.of the other food constituents 
such as carbohydrate and fat. 

It may now be asked what happens to three other 
essential food constituents, namely, inorganic sub- 
stances, vitamins and water, in the process of digestion 
and absorption. The fact is, попе of these needs 19 
be digested, as they can be absorbed unchanged: 
"Their true function is related to regulating processes 
of the body. They play an important role in E 
activity of various organs and supply essentia 
elements in various body-fluids. 


ELIMINATION OF WASTE PRODUCTS 


Тће regular elimination of undigested food residues 
and of waste products which are set free by tissues 
and organs in the process of metabolism, is of great 
importance for maintaining the mechanism of the 
body in a healthy condition. There are three way’ 


in which unwanted or injurious substances may Рё 
removed from the body. 


First, by, defaecation which means the evacuation 


or removal of that small part of the food which 76" 
mains insoluble and, unaffected by enzyme action 
passes straight through the alimentary tract. It һа5 
therefore never been actually in the tissues of the body’ 
but nevertheless can be extremely troublesome if not 
Properly and regularly eliminated. The bulk of 
indigestible matter is Stored for from twelve to twenty- 
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g colonies 


four hours normally in the large intestine 
subject to changes resulting in the forma 
Poisonous substance caused by ever-increasin 
of micro-organisms. Their multiplication and the 
consequent increase in the production of toxins may 
be affected by the quality and quantity of the diet. 
Peristaltic movement, which is responsible for evacua- 
tion, is initiated by the stretching of the muscles of the 
wall of the canal which must be able to grip the con- 
tents. For vigorous peristalsis it is therefore necessary 
that our diet should contain a fair amount of ‘rough- 
age’, that is, solid food which cannot be digested; and 
Since cellulose cannot be digested by human beings, а 
diet containing leafy vegetables, fruits, whole wheat, 
etc., meets this demand. We should bear in mind 
that constipation is the root of many ills and that it 
can be avoided by the regulation of diet and meals. 
As we have seen, in addition to undigested food, 
the faeces contain certain other materials for which 
Ho body has no further use. These include iron, 
calcium and magnesium salts and other insoluble 
Materials which are excreted through the walls of the 
large нй. 
The second method of excretion is by the lungs. 
he combustion of carbohydrates and fats to provide 
energy also produces carbon dioxide and water both 
hi Which can be given off in the form of gases. Every 
Teath we give out contains 44 per cent CO: and is 
Saturated with water vapour excreted by the ]ungs; 
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in fact so urgent is the need for eliminating CO: that 
our rate of breathing is determined by the amount of 
CO: in the blood and not, as is commonly thought, 
by the body’s demand for oxygen. Some other sub- 
stances which the body wants to remove and which 
are easily converted into gases are evacuated by the 
lungs. д 

The third method of excretion is used for dealing 
with those substances which may be excreted in solu- 
tion. The organs concerned are the kidneys, bladde! 
and the sweat glands of the skin. They remove from 
the blood and expel from the body nitrogenous 
products of protein metabolism, such as uric acid and 
urea, and also excess mineral salts—thus preserving 
the appropriate slight alkalinity of the blood and 
tissues which is essential for the healthy life of the 
cells. Here again, as has been shown, diet can play 
an important part by the selection of those foods which 
do not produce too much acid or alkali. 

In the table on page 6r, the inter-relationship of 
the various digestive factors is summed up. 

Now that we have learnt something of the вігісіше 
and workings of the body and of the nature of 001 
food, we are able to get a clear idea of what nutritio® 
is. It does not mean food or just satisfaction 9 
hunger. Sir Robert McCarrison gives us a simple 
definition: "Nutrition is the зит of the processes by 
which the body is nourished.’ We must lay stres 
upon the words ‘sum’ and ‘nourished’. АП the prO" 
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cesses we have described must go on without 
disturbance and all the substances required for the 
purposes of regulating these processes must be supplied 
to the body in order to obtain this sum. Only when 
we obtain this sum, is the body properly nourished. 
If in any way the processes of nutrition are interfered 
with, the body cannot get the nourishment from е 
food. Thus, physical exercise, deep breathing, 
sufficient sleep, healthy habits and a cheerful mind 
are factors of great assistance to proper nutrition. 
But our purpose here is to find answers to the ques- 
tion, ‘what to eat and why’. To enable us to choose 
the right kind of food, we should know something 
about the close relation between nutrition and health. 


CHAPTER V 
NUTRITION AND HEALTH 


Ler us summarize what we have so far learnt about 
the body in its relation to food. The body is likened 
to something like a stove in which food goes throug 
a process of combustion and produces both heat an 
energy. We have seen the various processes by whic? 
food is digested and absorbed, and how the final 
products of metabolism are utilized by the body. _ 
We may therefore define food as any material 
which, when taken into the body, is digested and 
assimilated and furnishes energy either in the form ° 
movement or heat, and promotes its growth a? 
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function. The substances required for the repair of 
tissue wasted by the wear and tear of the body are 
derived from food. The body cells are constantly 
being destroyed and renewed; and the renewal is 
brought about by rebuilding processes made possible 
by substances supplied through food. Thus in the 
broadest sense food includes everything except oxygen 
required by the body. 

Hunger is the call of the body for solid nourish- 
ment and thirst i$ the need for water. The sensation 
of hunger depends generally upon nerve impulses 
arising from the gastric muscular layers when they 
contract on an empty stomach. The state of the 
nervous system and body (that is, physiological 
factors) and also the state of the mind (that is, 
psychological factors) considerably influence the 
hunger-sensation by affecting the contraction of the 
stomach. Carlson' in his study of this phenomenon 
has demonstrated that as the stomach becomes empty, 
the muscular walls contract from ten to twenty-five 
or more times, after which there is a rest period. 
Following this, the contractions occur again and the 
cycle is repeated with increasing vigour of contraction 
as more and more time elapses without the taking of 
food. The accessory phenomena of hunger are 
weakness, irritability, diminished ability to concen- 
trate and hold attention and diminished muscular 

1 Carlson, A. J., The Control of Hunger in Health and Disease, 
(University of Chicago), 1916. 
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efficiency. During a period of prolonged fasting, 
hunger-sensations and desire for food vanish. 

Hunger is usually accompanied by appetite, but 
one may have appetite without hunger. In other 
words, hunger may be considered as the desire for 
any food and appetite the relish with which a food is 
enjoyed. Appetite, as distinguished from hunger, 15 
a psychic factor and is largely influenced by one’s 
state of mind as well as by the attractiveness of the 
food. Irritation, fatigue, fear, anger, worry, and 
other emotional disturbances exert more influence 12 
the. digestive processes than is usually recognized. 
Under the influence of strong emotion or excitement 
not only is the flow of digestive secretions inhibited, 
but the muscular movements of the entire alimentary 
tract become depressed. Food consumed under 4 
state of nervous tension puts a strain upon the orga)" 
ism and may result in indigestion. 

Any shortage of the essential food constituents Wê 
have described in Chapter III makes a difference in 
our health and wellbeing. It particularly affect 
infants and children because they need all the nutrients 
in proper quantity for the growth and development 
of the body. We quote here two experiments the 16 
sults of which demonstrate what difference milk 
makes in meeting the nutritional needs of children of 
school age. 

A British medical officer in London undertook t° 
investigate whether there was any deficiency in the 
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usual diet provided by a famous orphanage to its in- 
mates. Although the diet consisted of good, plain, 
wholesome food, their physical development was not 
satisfactory. A number of healthy children between 
the ages of seven and eleven were selected for experi- 
ment and were divided into six groups. Each group 
received some particular food-stuff in addition to the 
ordinary diet which all the groups received. Records 
were kept of the height and weight of the children of 
each group and of those receiving only the ordinary 
diet without a supplement. The supplements given 
and the increases in height and weight which occurred 
are shown in the following table. 


EFFECTS OF ADDITION OF EXTRA Мик ом GROWTH 
OF SCHOOL CHILDREN 

ЕЕЕ 
AVERAGE GAIN 
PER BODY IN ONE 

YEAR 

Height | Weight 
(inches) (pounds) 


Group Extra food supplied 


Ordinary diet ой the 


Institution (control) | r84 3:85 

I m »  +casein 176 4:01 

2 »  +sugar 1'94 493 
3 »  +vegetable 

margarine 183 521 

4 » »  -waterress' | 170 542 

5 ” » butter | 222 6:30 

6 ; »  -milk | 2:63 6:98 


PROTEIN WATER CARBOHYDRATE FAT MINERAL 


WHITE BREAD GZ 


/ 


D 


Percentage composition of foods in certain articles of diet 
66 


NUTRITION AND HEALTH 


The results of this experiment furnished the most 
convincing evidence of the value of milk which made 
a pronounced difference in the health and physique 
of the group receiving an extra pint. The boys be- 
longing to this group ‘showed the most rapid increases 
in height and weight and were relatively free from 
minor ailments, fairly common among the other 
boys. They were high-spirited and mischievous, and 
in general showed greater energy and vitality than the 
. other boys'. The next group, which showed almost 
equally satisfactory results, received extra butter, and 
it is interesting to note the benefit of extra watercress. 

A somewhat similar experiment was recently con- 
ducted in Simla by the municipality. Whole milk, 
pasteurized and bottled, was given to four groups of 
school children for a period of three months, and the 


result was as follows: 
EFFECT OF A SUPPLEMENT OF WHOLE MILK ON A GROUP OF 


SCHOOL CHILDREN UNDER THE MUNICIPALITY OF SIMLA 
AVERAGE GAIN IN THREE MONTHS 


On milk Control 
Boys: Weight (Ib) | $8 _ T6 
Height (in.) "n 0:67 0:49 
Girls: Weight (Ib) Ја 454 0:02 
Height (in.) 4 от | 0:06 


maAx————————— M —— 
1 Aykroyd, W. R., Human Nutrition and Diet, (Butterworth), 


1937- 
67 


WHAT TO EAT AND WHY 


Similar instances could be multiplied in order to 
show what happens to the body if the diet lacks any 
of the essential food constituents; or if the body 15 
unable to absorb or make proper use of foods. We 
must remember that 'food is the instrument of 
nourishment and nutrition is the act of using it'. In 
recent years scientific investigators have been able 10 
determine the nature and extent of the relation 
between deficient diet and diseases; but the fact that а 
close relation existed and that restricted diets almost 
invariably reduced the power of resistance of the body 
to all sorts of diseases, was common human experience. 

Further, diet is an important factor in determining 
the position of a race in the scale of mankind. There 
is, for example, a striking physical contrast betwee? 
the people of Northern India, for example Sikhs and 
Pathans, and the Bengalis and Madrasis living in the 
East and South of India, A study of the dietary habit 
of each of these races Shows how great is the influence 
of diet on physique and health, The Sikhs are tall, 
broad-shouldered and stalwart. The Sikh diet i 
mixed and well-balanced. The Hunza is anothe? 
stalwart and healthy race in Northern India. Thei 
diet consists of wheat, legumes, vegetables, milk аЛ“ 
fruits. Although they have no bias against meat, i 
15 eaten only on special occasions. 

The people of Bengal and South India are usually 
short and more poorly developed. Their diet P 
alermingly deficient in good proteins, inorgan!e 
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substances and vitamins. Rice, which is their staple 
food, is largely milled; the amount of vegetables, fruits 
and milk usually consumed is inadequate; and it is 
now recognized that one of the fundamental causes of 
poor physique, widespread ill-health and disablement 
of the peoples living in the East and South of India is 
their low and deficient dietary standards. 
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The diagram shows the rate of growth of groups of rats which 
were fed on the various national diets of India. The develop- 
ment of the animals corresponds with that of the human beings 
who use the same diets. 


The experiment was carried out by Sir Robert McCarrison. 
Health may be disturbed by several types of nutri- 
tional disorder. Food-stuffs containing essential 
nutrients may be absent or present in smaller amounts 
than is necessary for the body. Or the capacity to 
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digest and metabolize foods may be another reason for 
nutritional deficiency. Again, in the process of cook- 
ing and preparation, there may be a considerable loss 
ofnutritive substances. The symptoms of ill-health or 
of pronounced physical ailments, caused by inade- 
quacy or lack of essential nutrients, are known 25 
‘nutritional deficiency diseases’. 

A form of paralysis of muscle, usually of the lowe? 
limbs, accompanied by pains, is associated with the 
consumption of a diet consisting largely of over-milled 
cereals. It is called beriberi. It is due to lack 0 
Vitamin B: which is removed from the grain by the 
milling process. Scurvy is another disease of dietett 
origin: it is found to be due to the lack of vitamin C. 
The signs of the disease are swollen and spongy bleed- 
ing gums, painful joints, a sallow complexion an 
anaemia. It was of common occurrence among 5627 
faring people during long voyages because of a lack 
of fresh fruit and vegetables. As early as the 
thirteenth century, the English physician-monk Gilbert 
advised sailors to use sun-dried fruits on their voyages: 
It is now established that Scurvy is caused by the 
deficiency of the water-soluble and unstable vitam? 
C usually present in fresh fruits and vegetables. 

The war of 1914-18 taught us many lessons about 
food and its relation to health. In Germany 2 
other parts of Central Europe large numbers of the 
population suffered losses in weight amounting (0 
I5 to 25 per cent of the original body-weight and at 
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the same time there was also an increase in the death- 
rate from tuberculosis. At the siege of Kut, the 
Indian soldiers developed scurvy because their diet 
consisted of very coarsely-ground wheat flour and 
dried legumes, without any fresh meat or vegetables. 
There was, however, not а single case of beriberi 
among them. It broke out in the British army be- 
cause the diet consisted of white army bread and meat, 
partly fresh, largely tinned, with very little fresh vege- 
tables. In Belgium, the peasants were forced to sell 
their entire output of dairy produce and fresh vege- 
tables. The absence of these foods in the dietaries of 
the peasants produced a peculiar eye defect known as 
night blindness. When they were given foods rich 
in vitamin A, their eye troubles disappeared. 

Vitamin A, a fat-soluble vitamin, is essential to: 
the growth and development of the young and helps 
the body to maintain its resistance to infection. It 
appears to exercise a special protective influence upon 
еуев, skin, and the mucous membranes of the mouth, 
and of the respiratory tracts. Its deficiency is common. 
in India and therefore night blindness and other eye 
diseases, skin diseases, sore-mouth and tongue and 
similar symptoms of the effects of vitamin A deficiency 
are so widespread among our people. Diets poor in 
good fats are associated with rickets. 

Pellagra, a kind of eruption оп the skin, breaks out 
among those whose diet is habitually deficient in vita- 
min В. This disease is found in almost every 
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digest and metabolize foods may be another reason for 
nutritional deficiency. Again, in the process of cook- 
ing and preparation, there may be a considerable Ез 
of nutritive substances. The symptoms of ill-health or 
of pronounced physical ailments, caused by inade- 
quacy or lack of essential nutrients, are known 25 
‘nutritional deficiency diseases’. 

A form of paralysis of muscle, usually of the lower 
limbs, accompanied by pains, is associated with the 
consumption of a diet consisting largely of over-milled 


cereals. It is called beriberi. It is due to lack of 


Vitamin B: which is removed from the grain by the 
milling process. 


Scurvy is another disease of dietetic 
origin: itis found to be due to the lack of vitamin C. 
The signs of the disease are swollen and spongy bleed- 
ing gums, painful joints, a sallow complexion and 
anaemia. It was of common occurrence among sea- 
faring people during long voyages because of a lack 


of fresh fruit and vegetables. As early as the 
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the English physician-monk Gilbert 
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the same time there was also an increase in the death- 
rate from tuberculosis. At the siege of Kut, the 
Indian soldiers developed scurvy because their diet 
consisted of very coarsely-ground wheat flour and 
dried legumes, without any fresh meat or vegetables. 
There was, however, not à single case of beriberi 
among them. It broke out in the British army be- 
cause the diet consisted of white army bread and meat, 
partly fresh, largely tinned, with very little fresh vege- 
tables. In Belgium, the peasants were forced to sell 
their entire output of dairy produce and fresh vege- 
tables. The absence of these foods in the dietaries of 
the peasants produced a peculiar eye defect known as 
night blindness. When they Were given foods rich 
in vitamin A, their eye troubles disappeared. 
Vitamin A, a fat-soluble vitamin, is essential to 
the growth and development of the young and helps 
the body to maintain its resistance to infection. It 
appears to exercise а special protective influence upon 


eyes, skin, and the mucous membranes of the mouth, 


and of the respiratory tracts. Its deficiency is common 
t blindness and other eye 


in India and therefore nigh 
diseases, skin diseases; sore-mouth and tongue and 


similar symptoms of the effects of vitamin А deficiency 

are so widespread among OUT people- Diets poor in 

good fats are associated with rickets. 

Pellagra, a kind of eruption on the skin, breaks out 

among those whose diet is habitually deficient in vita- 

min В. This disease is found in almost every 
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country in the world, but it is common among the: 
peoples living in poverty. The study of this disease 
has shown that many skin troubles are caused by 
diets in which there is not enough vitamin В. A 
dry, withered skin as we frequently see in the poor 
class of people in India is an indication of the lack of 
this essential food constituent. 

Defects in bone formation, such as rickets, are 
known to be caused by the lack of vitamin D and can 
be cured by the use of the foods containing this sub- 
stance. Then there are those inorganic substances We 
mentioned in Chapter III the lack of which produces 
а number of diseases, Tooth decay and most of our 
dental troubles are due to an inadequate supply of 
calcium and vitamin D. If we do not have enough 


Оп points out that malnutri- 


of ill-health so much as the 
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cause of many states of ill-health. For example, 
marked deficiency of good protein in the diet over a 
considerable period reduces the supply of the building 
material for the body and undermines its resistance 
to infection. The poor physique of the peoples of 
Bengal and Madras is due largely to their low-protein 
diet. 

We have cited enough instances to show that faulty 
or inadequate diet is responsible for more ill-health 
than any other single cause. If we look around us, 
we will find that a very large proportion of our popu- 
lation is undernourished and that faulty diet is largely 
the cause of the lack of mental and physical energy 
of the individual. 

Тће relation of food to disease or ill-health may now 
be summed up as follows: 

x» Exon in quantity Hiat, із; уе шау шох have 


enough to supply the energy requirements of the body 
or provide for body growth or maintenance. (See 


Chapter VII.) | 
2. Error in quality ; that is, there may be an inade- 
quate intake of separate necessary food constituents, such 
as vitamins and inorganic substances. rite 
3. Disturbances in the processes of digestion, assimila- 
tion of food and elimination of waste products. 
4. Food adulteration. 
5. Infection through #000-505. 

We should now learn something about food hygiene. 
Sweets and other foods from the dealer, exposed as 
they usually are to dust, insects, and flies, are liable to 
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contamination with disease germs. Both the feet and 
the excrement of flies are sources of contamination 
and it is known that typhoid fever, cholera, dysentery 
and other infectious diseases spread largely through 
fly pollution. Food poisoning is also the result of 
microbic infection and can be avoided if sufficient 
care is taken in the preparation of the food. Vege- 
tables, fresh fruits, dry fruits and other food-stuffs 
should be carefully washed. Bruised fruits and vege- 


tables should not be eaten raw. The eggs of certain 
parasitic worms, for exam 


ple tape-worms, may be 
introduced into the body if food-stuffs are not 
properly cleaned. 


We have also to guard ourselves against the traffic 
in adulterated food-stuffs, such as milk, ghee, butter, 
oil and atta. There are a number of pure food legis- 


lations to control the evil practice of adulteration in 
India, but they will 


enforced until the p 
grave consequences 


Protective’, Since 
€ food-stuffs from 
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which they are obtained are energy-bearing foods. 
Cereals, cakes, biscuits, and sugar belong to this 
group. The inorganic substances and vitamins do 
not yield energy but if our diet is deficient in them, 
poor physical development and certain forms of ill- 
health result. Therefore milk, butter, cream, eggs 
(especially the yolk), fresh, green vegetables and 
fruits are protective foods because they are rich in these 
Substances. It is the discovery of the relationship of 
these protective foods and normal health that has 
aroused so much interest in the need for the proper 
use and choice of foods. While both these groups of 
food-stuffs are necessary for proper nourishment, the 
increase of the proportion of protective foods is 
important and desirable. 


CHAPTER VI 
OUR COMMON FOOD-STUFFS 


We will now consider some of our common food- 
stuffs in order to acquaint ourselves with their dietary 
values. With the exception of salt all our foods may 
be classified into two groups, namely, those of plant 
origin and those that are derived from animal sources. 
In the last analysis, however, it is the plant world 
which sustains us all; for the animals from whom we 
obtain food depend for their sustenance upon plant 
foods. Thus all the elements of nutrition come 
primarily from the vegetable kingdom. 
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In all countries the basic industry is Rd | 
the primary business of agriculture is to eL 
population. Food habits of peoples depend ы 
upon ће abundance of the foods available to 


ese areas. In the 
dryest regions (for example the Sahara and Arabian 
d by raising cattle and 
xtensive pasturage. 

asing facilities for trans- 
Preserving industries food supplies 
world need not however ђе restricted 
cal environment, By the application 
culture it has been possible to increase 
but the organization for distribution 


ufficiently advanced to wipe out food 
shortage in the midst of plenty. 


We now proceed to Study some of our familiar 
food-stuffs. Data Tegarding their nutritive values 
are being accumulated by the Nutrition Research 
Laboratory at Coonoor (South India), and the АШ- 
India Hygiene Institute in Calcutta. With the help 
of these and other sources of information, we are able 
to estimate the food values of our ordinary food-stuffs- 
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A classification of these data is given in Appendix B. 
Foods of plant origin may. be broadly classified as 
follows : 
І. CEREALS: wheat, millet, rice, barley. 
2. Purses: gram, peas, beans, lentils, soya bean, etc. 


3. VEGETABLES: potatoes, onions, cabbages, cauli- 
flowers, green peas, beans, gourds, cucumbers, 


drumsticks, etc. | 
4. FRUITS: bananas, oranges, pomeloes, mangoes, 
melons, plums, papayas, apples, dates, raisins, 


figs, nuts, etc. С 
5. OILSEEDS: mustard, groundnut, sesame. 
6. Sucar: cane sugar, gur, jaggery, honey. 


We will take up each of these groups for a brief 
discussion of its importance in human dietaries. 


CEREALS 

Of all food-stuffs the cereals should be given our 
first consideration as they are the “backbone of nutri- 
tion of most of the races of the earth'. The name is 
derived from Ceres, the ancient Greek goddess of the 
Brains and the harvest. 

Wheat, millet, rice, barley, oats and m 
main cereal grains which supply carbohydrates. These 
are therefore classified as energy-bearing food-stuffs, 
and constitute mankind's chief means of subsistence. 
They are easily grown and may be stored and trans- 
Ported with facility; they furnish an abundance of 
carbohydrates very cheaply, and are easily prepared 
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for consumption—all these factors combine to redi 
cereals in the category of the staple food of all rac n: 
Any process of refinement in the manufacture ie 
cereals, such as milling and polishing which remov А 
the germ and outer layer of the grains, lessens, m 6 
great extent, their nutritive value. After milling, је: 
proteins in the grain are likely to be inadequate + 
incomplete. Fat is present mostly in the germ A 
embryo. The inorganic substances vary widely w1 
the different cereals. As regards vitamins, cereals are 
usually deficient in vitamins A, C and D, but when 
unmilled contain generous amounts of vitamin В, 
the absence of which, we have seen, results in Регірегі 
and similar nervous complaints. In any case, cereals 
ате not complete foods and should be supplemented 


With such food-stuffs as make up their deficiencies. 
Тће use of cereals without an adequate supply of pro- 
tein, fat, vitamins and 


inorganic substances leads 10 
malnutrition. 


(а) Wheat 


This is one of man's most 


cereals. The Chinese call it the ‘gift of Heaven’. ІП 
the ancient Egyptian руг 


amids there are carvings 
Showing wheat kernels being ground between stones: 
The scientific name for wheat is triticum vulgare from 
the Latin verb tritere which means to thresh or grind. 
The wheat kernel consists of three main parts, namely 
the bran, the endosperm 


and the germ or embry 
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The tough protective covering is the bran consisting 
mainly of cellulose and it is richer in inorganic consti- 
tuents than any other part of the kernel. The en- 
dosperm contains the substances called gluten (protein) 
and starch, and the germ contains protein which is un- 
like gluten, vitamins and inorganic constituents. 
Wheat supplies more and better protein than rice. 

The device used 
fo grinding 
wheat kernels into 
flourin India 
is somewhat like 
the quern of the 
Greeks and Rom- 
ans. The flour 
(atta) obtained 
from the chakki 
is more nutritious 
than that produc- 
ed by roller mills. SECTION or WHEAT GRAIN 
There is no reason 
why the consumption of this wholesome food should 
not be increased in India as the cultivation of wheat 
in India can be extended. It is chiefly grown in 
Northern India as far east as the Gangetic delta. 

For the purpose of baking bread, the chemical 
composition of flour is of the utmost importance, 
particularly the protein content which is regarded as 
its ‘strength’. But we make chapatis and therefore 
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our requirements, in regard to the milling and baking 
qualities of wheat, are different from those of the 
baker. The varieties of wheat suitable for chapatis 
should contain a high percentage of starch and less 
gluten. 


Macaroni, spaghetti, vermicelli and semolina аге 
some of the food products prepared from varieties of 
8 wheat with a high gluten content. Rolled, 
pv Shredded and similarly prepared wheat pro” 
we cone UY ied in the dietaris of TS 
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In areas where millet is grown, it is largely con- 
sumed by the poorer groups of the population. There 
is a common saying among the peasantry in the 
United Provinces: ‘Juar is my mother and makes my 
cheeks glow with health; bajra is my brother and 
helps me when I am weak.’ 


(c) Rice 

It is estimated that about a third of the world popu- 
lation depends on rice for sustenance, but it is not a 
high grade cereal. Its nutritive value is considerably 
less than that of wheat. The average grade of rice 
has the highest percentage of starch but it is poorest 
in proteins, inorganic substances and vitamins. In 
India it is the staple food of the population in Bengal, 
Bihar, Orissa, Assam, Madras, Bombay and Burma. 
There are several varieties of rice ranging from fine 
flavoured basmati, dadkhani to plump and coarse 
grains such as aus, magri, etc. 

Of all cereal grains rice is low in nutritive value 
and it is rendered even poorer by milling and polish- 
ing. Unfortunately the consumption of polished rice 
is increasing in India. We have seen that the occur- 
rence of beriberi is so common among those who are 
in the habit of consuming highly milled and polished 
rice because such treatment removes over fifty per cent 
of the inorganic substances and nearly all the vitamin 
В. content. The food value of rice is thus greatly 
reduced by the milling process. The use of home- 
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our requirements, in regard to the milling and baking 
qualities of wheat, are different from those of the 
baker. The varieties of wheat suitable for chapatis 
should contain a high percentage of starch and less 
gluten. 

Macaroni, spaghetti, vermicelli and semolina are 
some of the food products prepared from varieties of 
hard wheat with a high gluten content. Rolled, 
puffed, shredded and similarly prepared wheat pro- 
ducts are now largely used in the dietaries of the 
western countries. In India, varieties of wheat are 
used in the preparation of sweets like halva, payasa 


with suji (cream of wheat) cooked with butter, milk 
and sugar. 


(b) Millet 


Millet is one of the cereals known to have been 
cultivated since prehistoric times in tropical and semi- 


tropical zones. The term millet includes several 
species of allied cereal grains. In nutritive value this 
cereal ranks next to wheat. Its protein content is low, 


but the essential amino-acid lysine is high. Millet is 
a rich source of vitamin Bi. 

Defects in a millet diet can be corrected by supple- 
menting it, as is the case with all cereals, with ghee, 
vegetables and various kinds of lentils, Since millet 
15 poor in certain inorganic constituents such 25 
calcium and iron, a liberal use of green vegetables 
Would, to a great extent, make up the deficiency. 
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In areas where millet is grown, it is largely con- 
sumed by the poorer groups of the population. There 
is a common saying among the peasantry in the 
United Provinces: ‘Juar is my mother and makes my 
cheeks glow with health; bajra is my brother and 
helps me when I am weak.’ 


(c) Rice 

It is estimated that about a third of the world popu- 
lation depends on rice for sustenance, but it is not a 
high grade cereal. Its nutritive value is considerably 
less than that of wheat. The average grade of rice 
has the highest percentage of starch but it is poorest 
in proteins, inorganic substances and vitamins. In 
India it is the staple food of the population in Bengal, 
Bihar, Orissa, Assam, Madras, Bombay and Burma. 
There are several varieties of rice ranging from fine 
flavoured basmati, dadkham to plump and coarse 
grains such as aus, nagri, etc. 

Of all cereal grains rice is low in nutritive value 
and it is rendered even poorer by milling and polish- 
ing. Unfortunately the consumption of polished rice 
is increasing in India. We have seen that the occur- 
rence of beriberi is so common among those who are 
in the habit of consuming highly milled and polished 
rice because such treatment removes over fifty per cent 
of the inorganic substances and nearly all the vitamin 
B. content. The food value of rice is thus greatly 
reduced by the milling process. The use of home- 
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pounded and unpolished rice should therefore be 
encouraged among the rice-eating peoples of India. 

The nutritive deficiency of rice can be made up to 
a certain extent by the addition of milk, butter, curd, 
pulses, fish and green vegetables. 
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Unmilled grain: germ and 


Milled grain: germ and 
Outer layers complete, Eren 


outer layers removed. 
RICE GRAINS 


The people of India consume various forms of 
prepared rice such as chira (steamed and rolled), 
muri (puffed), khoi (toasted). They all maintain a” 
important role in the dietary of the country, and they 
are palatable and nutritious. Rice flour and rice 


Starch are used in the Preparation of sweets. 
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(d) Barley 

Some historians regard barley as the most ancient 
food of mankind. With the discovery of its value 
as a good source of malt in the brewing of beer, it 
has been replaced by other cereals as an important 
bread-stuff. Barley does not however contain suff- 
cient gluten to make good bread. It does not appear 
to differ substantially from wheat and rice in its carbo- 
hydrate content; but barleys of good variety are 
comparatively rich in inorganic constituents. The 
Japanese consume a considerable quantity of barley in 
various forms. Barley flour is used as invalid and 
baby food. In India by far the largest quantity of this 
crop is grown in the North-West Frontier Province 
and the Punjab. 

There are other sources of starchy food such as 
sago and tapioca. Sago is prepared from the pith of 
a tropical palm and is a food of high energy value. 
It is easily digested. 

PULSES 

Chief among the varieties of pulse commonly used 
in India are grams, peas, beans, lentils and vetch. 
These are the seeds of a group of plants known as 
legumes which have the property of utilizing the 

- nitrogen of the atmosphere and thus building up their 
protein content. Leguminous seeds are therefore 
valuable as human foods. These seeds must be 
washed and cooked thoroughly, especially if the diets 
are of vegetarian character. Legumes are usually rich 
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in carbohydrates but poor in the amount of fat. Some 
of them have a relatively high protein content but 
these proteins lack certain essential amino-acids. The 
protein of peas, beans and lentils is therefore incom- 
plete; that is, it is of inferior value to that of milk, 
eggs or fish. The soya bean is one of the legumes 
which contains good proteins. The vitamin content 
also varies according to the kind of legume. Germi- 
nated legumes are rich sources of vitamin C. 


VEGETABLES 


A considerable portion of our diet is obtained from 
a great variety of vegetables. Some are eaten там, 
while others require to be cooked singly or in combi- 
nation with other food materials. The discovery 
that vegetables were good sources of vitamins and 
inorganic substances has greatly enhanced their 
‘power and prestige’ in the human dietary. In the 
western countries there has been a great increase in, 
the consumption of tomatoes, cucumbers, lettuce, 
celery, etc., within the last ten years. 

The chief benefit derived from the consumption of 
green leafy vegetables, such as tomatoes, celery, and 
cucumbers, is the supply of essential vitamins and 
inorganic substances. 

There are several methods of classification of У6867 
tables, but for our purpose it is perhaps convenient 10 
8100р them with reference to those parts of plants 
generally used for human food, namely, 
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1. Bulbs, tubers, roots, e.g. onions, potatoes, sweet 
potatoes, carrots, radishes. 

2. Leafy and flower vegetables, e.g. spinach, water- 
cress, cabbage, cauliflower. 

3. Fruit vegetables, e.g. peas, beans, cucumbers, 
pumpkin, squash, tomatoes, brinjal, gourd, 
bhindi. 

т. Bulbs, tubers, roots. Under this group potato 
is the most important food crop. It furnishes an ex- 
cellent form of starch which decreases in storage. Food 
experts consider that ‘potatoes are also a valuable 
source of iron and vitamin C, and are of particular 
value, because they retain а high percentage of their 
vitamin C content after cooking’. The protein is not 
of inferior rank. Onions and garlic are fairly rich in 
vitamin C. Carrot is a nutritious root vegetable, rich 
in vitamin C and inorganic substances such as calcium. 

2. Leafy and flower vegelables. Green leafy vege- 
| tables are regarded as an essential part of а good diet 
| because they are rich in vitamins and inorganic sub- 
| stances. They do not furnish a large quantity of 

protein but the small amount contained in them is of 
value. The varieties of spinach, tops of radish and 
beetroot, watercress and similar leafy vegetables are 
| extremely desirable food supplements for raising the 
nutritive level of a predominantly cereal diet. The 
Spartans ate watercress with their bread. The Chinese 
favour abundant green leafy vegetables in combination 
with rice, especially if their diet is deficient in milk 
and milk products. Cauliflower is perhaps the most 
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common of all flower vegetables and is becoming 
increasingly popular among our urban population; 
but cabbage is perhaps the most valuable of all leafy 
vegetables. 

3. Fruit vegetables. Of the fruit vegetables, fresh 
tomatoes, cucumber, various kinds of gourd, and large 
peppers contain a fair amount of vitamin C. Pump- 


kins, squash, vegetable marrow are not nutritious but 


they provide a cheap source of bulky vegetable. 
FRUITS 


The importance of fruits in the human dietaries 
has been recognized ever since prehistoric times. 
They are Iegarded as a vital food and valuable 
appetizers. From a nutritional Standpoint they are 
valuable chiefly on account of their contents of vita- 
mins and inorganic substances. Fresh fruits vary 


considerably in composition and even the same fruit 


may show fairly wide differences under different 
cultural Conditions, the 


х degree of ripeness and the 
variety grown. 


transportation. Mangoes, lichis, bananas, melons) 
oranges, lemons, pomeloes, grapes, papaya, dates and 
figs are some of the fruits available in the Indian 
market, 

The edible 


е Portions of fruit are poor in fat but 
contain a fair 


amount of carbohydrates and proteins, 
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although less than most other food-stuffs. Bananas, 
figs and varieties of nuts are, however, favoured by 
strict vegetarians as the chief source of energy which 
is largely supplied by sugar. During ripening, starch 
in the unripe fruit is converted into glucose, the form 
of sugar most readily absorbed by the body. Over- 
ripe früit loses both food value and flavour. 

Citrus fruits, figs and pineapples contain a fair 
amount of calcium while prunes, dates, berries and 
grapes are good sources of iron. Although acid in 
taste, the fruit pulp is oxidized to an alkaline residue 
in the body, owing to the formation of carbonates 
from the acid salts. Fruits are therefore regarded as 
being helpful in the maintenance of acid-base equili- 
brium in the body. The aroma of fruits is derived 
from aromatic compounds formed by combination 
with the organic acids and the sugar. 

Of the vitamins, fruits usually contain a fair amount 
of vitamins B and C. The citrus and juicy fruits are 
by far the best source of vitamin C. With the excep- 
tion of this vitamin, practically all the food nutrients 
of fruits remain in the process of desiccation and there- 
fore dried fruits are important sources of nourishment. 
The fruit may be dried in the sun or dehydrated 
artificially in evaporators. 

Nuts. Nuts of all kinds should be given an im- 
portant place in our dietary especially if it is mainly 
vegetarian in character. They furnish carbohydrates, 
proteins, fat, mineral salts and vitamins; but these 
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vary considerably in different nuts. Almonds, for 
example, contain over twenty per cent proteins while 
fresh chestnuts yield about six per cent. The nut 
proteins are comparable in quality to those of meat 
and fish. 

Coconut is a rich source of vegetable fat and figures 
largely in domestic cookery in India. The ripe kernel 
which contains over fifty per cent of organic matter 
is nutritious. The coconut water is a refreshing drink 
especially if it is obtained from the young nut. It is 
given to invalids suffering from gastric troubles be- 
cause of the presence in it of glucose. 

1 Groundnuts are one of the valuable legumes yield- 
ing, vegetable oil, but they are also a source of good 
Proteins. The oil is used for cooking. Groundnut 
flour may be mixed with wheat to make bread and 
biscuit palatable. Various other edible nuts available 
to us are the cashew nut, pistachio nuts and chestnuts- 
All are highly nutritious. 

OILSEEDS 


Vegetable oils have long been used for human con- 
sumption. The oil is extracted from the seeds bY 
Pressure, occasionally with the aid of heat. Certain 


kinds of these extracted oils have to be refined and 
the disagreeable flavours removed before they are use 
for cooking. 


There are a number of plants on which we depend 
for supplies of vegetable oils. Seeds of the mustard 
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(sarson), pea. (groundnut, soya bean), flax (linseed), 
mallow (cotton seed), and the pedalium (sesame) 
families furnish us with some of the cheap sources of 
oils used for culinary and other purposes. Mustard 
yields about twenty to twenty-five per cent and 
groundnut as much as thirty-seven to fifty per cent 
oil. Two other sources of vegetable oil are dried 
coconut kernel and mahua. Mahua oil is used as an 
adulterant in ghee. 


SUGARS 

Commercial white sugar is obtained from sugar- 
' cane and beet. Beet juice requires more drastic 
refining and bleaching than cane Sugar, but excessive 
use of both kinds of white sugar is a serious dietetic 
blunder. It is one of the causes of dental decay. It 
is a cheap source of carbohydrate, providing energy, 
but contains no other nutrients. India is a heavy con- 
sumer of sugar, a great bulk of which used to be 
imported mainly from Java, but in recent years, the 
cultivation of sugar-cane has greatly extended in India. 

The liquid which remains after the crystals are 
removed in the manufacture of sugar is what we con- 
sume as treacle or molasses. It contains all soluble 
inorganic constituents of the juice not removed during 
clarification. The use of gur should therefore be 
encouraged. 

Honey. Itis defined as ‘the nectar and saccharine 
exudations of plants, gathered, modified, and stored 
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by the honey bee’. It is an excellent source of sugar 
because it is more rapidly absorbed into the blood 
stream than white sugar and gur; this is because it 
consists of glucose and fructose which require no 
digestion before absorption. It is not easily ferment- 
ed. The characteristic odour and flavour of honey is 
due to certain volatile substances and its colour 
depends upon the nectars of the various flowers. 

We will now consider the foods that are obtained 


from animal sources, They may be grouped as 
follows: 

г. Мик AND Mirx-pRODUCIS: milk, cream, butter, 
dahi, khoa, cheese, 
2. EcGs: duck, hen, turtle, fish. 
3. FiSH: fresh and sea-water. 
4. МЕАт: mutton, beef, poultry. 


MILK AND MILK-PRODUCTS 


If we define an ideal food 
contains all the materials esse 
maintenance of life ina 
the body, then milk is ‘th 


as being one which 
ntial for growth and 
form ready for utilization by 
€ nearest approach we possess 
ete food, and no other single 
be used as a substitute. It 
, fats and proteins which are 


materials. The proteins of 


The Problem of Nutrition, League of Nations Interim Report, 
6. 


1 


193 
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milk are of the highest quality and better suited to our 
needs than those of most other foods are; that is, they 
furnish all the essential amino-acids. The deficiency 
of cereal diets is largely corrected by a liberal use of 
milk, Milk-sugar or lactose is the carbohydrate of 
milk and it is readily converted into glucose and 
galactose by digestion. Milk fat consists of a number 
of compounds of fatty acids already existing in highly 
emulsified forms, and is therefore one of the most easily 
digested forms of fat. Of the inorganic food sub- 
stances, milk is rich in calcium and phosphorus but 
poor in iron. It has no equal as а natural source of 
caleium and calcium in milk is better absorbed than 
that contained in vegetables. Milk is especially rich 
in vitamins A and D, but its vitamin C content is likely 
to be destroyed or reduced by boiling. 

You will at once see why milk is regarded as the 
most important of all foods; but the value of milk as 
an essential food is not a new discovery. The lion 
cub, the whale, and the tiny kitten depend upon milk 
for their sustenance in infancy, and so does man. 
This source of nourishment has been recognized by 
man since the dawn of civilization, and. animals that 
supplied him with milk were regarded as valuable 
possessions. Milk and milk-products are valuable 
health foods and they are accorded a welcome place 
in the dietaries of all classes and communities in India; 
but their supply is inadequate. The milk consumption 
in India by children from infancy to fourteen years of 
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age is far below the minimum absolutely essential for 
their satisfactory growth and well-being. Milk isa 
particularly suitable medium for the growth of micro- 
organisms and therefore great care is essential for S 
production, distribution and consumption. The amoun 
of nutrients in milk, such as the vitamins, depends on 
proper feeding and facilities for the grazing of the 
cow. | 
(а) Chana. This is the coagulated casein of milk. 
Casein is the most important of all milk proteins and 
constitutes about eighty per cent of the total in cow’s 
milk. When casein is precipitated by acid, most of 
the fat of the milk is Precipitated at the same time. 


Casein is a nutritious food and must be used fresh aS 


it deteriorates very quickly. In combination with 


Sugar it forms the basis of several varieties of delectable 


Sweet preparations so common throughout India. 
Various kinds of sof 


t cheeses are also made from 
casein. Whey is the liquid which is obtained after 
Precipitation of casein 


disorders is recomme; 


(b) Butter. Crea: 
fat of the milk by a 


rises or by Spinning it rapidly when the light fat 
particles are separat 


ed from the heavier water, When 

in the process of churning soured milk or ripened 

cream, the emulsified fatty particles are lumped into 

semi-solid form, and we get butter. It is one of the 
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richest sources of fat-soluble vitamins A and D. 
Good dairy butter should contain at least eighty per 
cent of fat and should have a pleasant aromatic odour. 
Its normal colour should be yellow, but it depends 
largely upon the quality of fodder. As butter tends 
to become rancid, it is a common practice to add salt 
in small amounts. In India butter is prepared from 
cow's as well as buffalo's milk. The latter is richer 
in fat. Buttermilk is the product that remains after 
churning and it contains all the milk constituents 
except fat. It is a healthy drink. It is known as 
Chachh in the United Provinces and lassi in the. 
Punjab. 
(c) Sour milk. Milk turns sour by the action of 
certain bacteria which thrive upon milk-sugar and 
convert it into lactic acid Precipitating the casein. It 
Em ею Ше атота оЁ {һе lactic acid, a pleasant 
avour and that is i d 
bu Why the curd is often preferre 
(d) Skimmed milk is a по 
it contains Practically no fat o 
other constituents of whole 
one of the important sources of vitamin B complex 
and is rich in'protein and minerals. It is used in some 
countries in bread making. For the sake of economy 
in the supply of protein, a kind of cheese is also pre- 


milk. Dried skimmed milk 15 


urishing drink although 
т vitamins A and D; but 
milk remain there. It is 
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may increase the nutritive value of the diets in which 
the supply of whole milk is absent or limited. 
Lastly, we should mention ‘processed’ milks, such 
as condensed, evaporated and dried, which are now 
available in the Indian market. The water in the 
milk is evaporated at a low temperature and sugar is 
added in the process of condensation; the products are 
then packed in tin cans and there we have condensed 


milk. 
EGGS 

The eggs of ducks, fowls, geese and guinea fowl 
are used in the dietaries of most peoples. Of these 
different kinds, the hen's egg is the most popular, and 
it is an almost indispensable food in the western 
countries. By the application of science to poultry 
farming, the size and production of eggs have been 
considerably increased. 

Eggs do not contain carbohydrates but are an ex- 
cellent source of proteins, the most important of which 
is ovalbumin found in the gelatinous material known. 
as the egg white. The yolk is rich in fat, contains a 
protein called vitellin, and also has a fair amount of 
fat-soluble vitamins А and D. Vitamin B complex 
is present in small amounts. The yolk varies in colour 
from a pale yellow to deep orange, 


bably on the feed of the hen. 
One of the possible reasons why eggs ate not popu- 


lar in the tropics may be due to the fact that they 
deteriorate rapidly in a warm atmosphere. In all 
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egg-consuming countries, great care is taken in stor- 
age and transportation at a low temperature. 
FISH 

There are many types of fish used as edible foods 
and among non-vegetarians they are popular. Fish 
is a source of good protein and fat and is more easily 
digested than meat. There is a considerable variation 
in the fat content of numerous kinds of fish we eat. 
Its flavour is probably influenced by the amount of 
fat and also by the water in which the fish lives. Fish 
oils contain vitamins A and D. Shell-fish are rich in 
minerals but rather poor in fat content. The salt 
water fish are valuable as a source of iodine. Fish 
livers, as already mentioned, are especially rich in all 
the fat-soluble vitamins, except vitamin E. 
MEAT 

The flesh or muscles of all animals available for 
human consumption is meat. Its nutritive value iS 
primarily due to protein and fat, but it is not an in- 
dispensable food. Almost all meat available in India 
is of a poor quality. Goats’ flesh or mutton is prized 
by non-vegetarians because of its fat which supplies 
a fair amount of vitamin A. The deficiencies of 2 
high cereal diet are made up to a great extent by the 
use of meat, but it is of the utmost importance that 
the animals from which it is obtained for human 
consumption are free from disease at the time O 
slaughter. The nutritive value of meat varies within 
wide limits in accordance with the kind of animal, 
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age, health and breeding. Poultry furnish a palatable 
source of good protein and may probably be regard- 
ed as the most easily digested meat. The digestibility 
of meat, however, depends greatly upon the manner 
of cooking. Those who are accustomed to eating meat 
in a hot climate should only do so in small amounts. 
From this brief account of the common food-stuffs 
we may form a correct estimate of their food values. 
The knowledge thus gained is helpful to us in balanc- 
ing the nutrients in our diet; for the complete absence, 
or inadequate supply of a single food constituent or 
excess of one at the expense of the other, is injurious 
to our health. In the nutritional charts given in Ap- 
pendix A you will find a summary of what we have 


So far learnt, You may now ask how much of these 
diet in order to 


food constituents should we have in a 
make it balanced. In the next chapter we shall pro- 
ceed to find an answer to this question. 


CHAPTER VI I 
ASIS OF DIETARY 

STAND ARDS - 
IN our study of the living body we pave EN PS 
every moment it uses energy- Whether we 5 ad 
Sit still there is no cessation of muscular activity in the 
body. When we work or play the activity increases, 
and with it the expenditure of energy- 
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egg-consuming countries, great care is taken in stor- 
age and transportation at a low temperature. 
FISH 

There are many types of fish used as edible foods 
and among non-vegetarians they are popular. Fish 
is а source of good protein and fat and is more easily 
digested than meat. There is a considerable variation 
in the fat content of numerous kinds of fish we eat. 
Its flavour is probably influenced by the amount of 
fat and also by the water in which the fish lives. Fish 
oils contain vitamins A and D. Shell-fish are rich in 
minerals but rather poor in fat content. The salt 
water fish are valuable as a source of iodine. Fish 
livers, as already mentioned, are especially rich in all 


the fat-soluble vitamins, except vitamin E 
MEAT + 


The flesh or muscles of all animals available for 
human consumption is meat. Its nutritive value is 
primarily due to protein and fat, but it is not an in- 
dispensable food. Almost all meat available in India 
is of a poor quality. Goats’ flesh or mutton is prized 
by non-vegetarians because of its fat which supplies 
а fair amount of vitamin A. The deficiencies of 2 
high cereal diet are made up to a great extent by the 
use of meat, but it is of the utmost importance that 
the animals from which it is Obtained for human 
consumption are free from disease at the time of 
slaughter. The nutritive value of meat varies within 
wide limits in accordance with the kind of animal, 
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age, health and breeding. Poultry furnish a palatable 
source of good protein and may probably be regard- 
ed as the most easily digested meat. The digestibility 
of meat, however, depends greatly upon the manner 
of cooking. Those who are accustomed to eating meat 
in а hot climate should only do so in small amounts. 

From this brief account of the common food-stuffs 
we may form a correct estimate of their food values. 
The knowledge thus gained is helpful to us in balanc- 
ing the nutrients in our diet; for the complete absence, 
or inadequate supply of a single food constituent or 
excess of one at the expense of the other, is injurious 
to our health. In the nutritional charts given in Ap- 
pendix A you will find a summary of what we have 
so far learnt. You may now ask how much of these 
food constituents should we have in a diet in order to 
make it balanced. In the next chapter we shall pro- 
ceed to find an answer to this question. 


CHAPTER VII 


THE BASIS OF DIETARY 
STANDARDS 


IN our study of the living body we have learnt that 
every moment it uses energy. Whether we sleep or 
Sit still there is no cessation of muscular activity in the 
body. When we work or play the activity increases, 
and with it the expenditure of energy. 

97 


is) 


7 


WHAT TO EAT-AND WHY 


This energy has to be provided by food, and we 
have already discussed how the body transforms the 
energy value of food. If its supply is inadequate, the 
body has to burn its own substances as fuel to meet the 
deficit. Thus, when a working man spends more 
energy than his daily bread yields him, he is under- 
nourished. 

How are we to measure the energy requirement of 
the body? The unit of measurement scientists have 
adopted is known as the large calorie. One unit 
represents the amount of heat which will raise the 
temperature of one pound of water 4°F. It is found 
that carbohydrates and proteins yield 4'1 calories for 
every gramme burned and fats yield 9:3 calories. Ап 
example may be given here to illustrate how calories ате 
Worked out to determine the measure of food value. 

Let us say, one ounce of milk contains 


Protein 29 a -. 104 gramme 
Fats Bcd 553 гіз » 
Carbohydrates L'AI » 


One pint (i.e. sixteen ounces) of milk would there- 
fore furnish 
Calories from protein 
Calories from fats 
Calories from carbohydrates 


094x16x4- 6016 

1-13 x 16 x g=162'72 

г4іх16х4- 9024 
Total ... 313:12 Calories 

У In nutritional work the unit of heat used is the large calorie 


Which is the amount of heat re 


quired to raise a kilogram of water 
through 196. 


ТЕ is therefore one thousand times greater than the 
small calorie used in physics. 
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Or let us take another example. You put a lump 
of sugar weighing half an ounce (ie. about r5 
grammes) in your milk. If you wish to calculate the 
amount of calories sugar supplies, you proceed thus: 


Since sugar contains nothing but carbohydrate, it gives 
you 4 x 15=60 calories. 


The apparatus which measures the energy released 
in the body by the essential food constituents such 
as carbohydrates, fats and proteins is called the 
calorimeter. It consists of a chamber suitable for 
accommodating the animal which is to be studied, 
surrounded by water coils and other contrivances con- 
taining thermometers so that heat produced by the 
body may be measured. The apparatus also has a 
device by which the amounts of oxygen used and 
carbon dioxide produced by the animal may be 
measured, Calorimeters large enough to contain a 
human being have been constructed and many 
important results have been obtained from their use. 

All foods, except water, salts and vitamins, yield 
some calories. Foods vary in energy value because 
their chemical compositions differ, and from them 


we can ascertain fairly accurately how much of each 


nutrient (i.e. carbohydrates, proteins and fats) is re- 
health. The science 


quired for the maintenance of 
of nutrition has now reached the stage of development 


which enables us to estimate the energy requirements 


Calor—heat, meter—measurement. 
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of the body. The minimum rate of energy used by 
a normal person when awake but lying still twelve 
hours after his last meal is called ‘basal metabolic rate'. 
That is the amount of energy required to maintain the 
basic functions such as heart-beats and breathing. 
Thus, the basal metabolism of an individual can be 
determined with a high degree of accuracy by using 
the calorimeter. 

Energy requirements of the body depend on acti- 
vity, age, size, body-weight, environment, hygienic 
habits and sex. Of these the most variable single 
factor which determines the rate of energy expendi- 
ture is muscular activity. When one is active, the 
muscles require much food and oxygen. А statement 
issued by an expert Commission of the League of 


Nations' upon the subject of energy requirements may 
be quoted here: 


А. An adult, male or female, living an ordinary 
everyday life in a temperate climate, and not engage? 
in manual work is taken as the basis on which the 
needs of other age-groups are reckoned. An allowance 
of 2,400 calories net (ie. the total amount of energy 
available from the food actually assimilated) per дау 15 
considered adequate to meet the requirements of such 
an individual. 


B. The following supplements for muscular activity 
should be added to the basic requirements in A. 


Light work: up to 75 calories per hour of work. 
* Report on the Physiological Basis of Nutrition, League 8: 
Nations, 1936. : 
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Mod : 
erate work; up to 75-150 calories per hour of 


work. 
Hard 5 

rd work: up to 150-300 calories per hour of work. 
lories and upwards 


Very hard work: up to 300 са 
per hour of work. 


Fo: i 
r practical purposes, under the conditions of life 


іп 
b ME countries, the requirements of an adult 
Куа Be in moderate work are estimated at 
2 Sea SA calories, and of a woman at 2,600 to 
па RR ries. For children the standard varies accord- 
a 1 255 from 30 per cent of the adult standard 
cm 8e of one to two years rising to the full 
ue qr e at the age of fourteen. This may 
Ee ange but the total metabolism of healthy 
M of fourteen years, owing to their almost 
adults NER activity, often exceeds that of 
Portion onsequently their food consumption is pro- 
B ately great. 
s in India where clima 
E Ке and social habits 
ub 5 à 5: ted reduced. We li 
ae country; our occupa 
уе heavy manual work as that о 


tic conditions, nature of 
differ, this standard may 
ve in a tropical and sub- 
tion does not generally 
trialized f highly indus- 
f wo countries; and our diet is largely vegetarian. 
to the are to set up dietary standards approximating 
who ара of our divergent races and communities 
hava duri under different geographical environment, 
en to varied dietaries, it is necessary that a 

the problems of 


Well- В 
1 planned investigation jnto 
ror 
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nutrition should be undertaken throughout India. 
Meanwhile, the calorie requirements of our people of 


different age and sex groups have been estimated by 
W. R. Aykroyd' as follows: 


SCALE OF AVERAGE CALORIE REQUIREMENTS 
Adult male (Over 14) ... ... 2,600 calories 


Adult female (Over 14) 2,080 ,, 
Child (12 and 13 years) 22090 55; 
Child (ro and rr years) 1/820 80077 
Child ( 8 and 9 years) 1,5609 7 
Child ( 6 and 7 years) сао (23004 47 
Child ( 4 апа 5 years) -. 1,040 ,, 
Child ( 2 and 3 years) xS = zT 
Child (To 2 years) ae БИ 77 


These standards must, of course, vary in relation 
to physique, occupation and habits of life of the in- 
dividuals; and we should remember that the influence 
of climate on dietary requirements is no less an im- 
portant factor. It is held, for example, that the 
dietary to which Europeans are accustomed should 
be greatly modified in the tropics.” 

Now, the theory of calories tells us how much of 
the different kinds of food is required for people of 


* Aykroyd, W. R., Nutritive Value of Indian Foods and the 
Planning of Satisfactory Diet 


‚ Health Bulletin No. 23 (Nutrition 
Research Laboratories, Coonoor, 


Е India), 1937. 

: Some of the early British traders in India gave expression 19 
this view in a letter from Surat to the East India Company 25 
follows: 

Bs · · therefore, wee for our part doe hold that in things in- 
different it is safest for an Englishman to indianize, and 50 
conforming himself in some Measure to the diet of the 
country, .. .' 
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different ages who are doing different kinds of work. 
But it tells us nothing at all about how much of the 
three essential nutrients, namely, proteins, carbo- 
hydrates and fats is needed to maintain the body in 
a healthy condition; that is, it gives no indication of 
the proportion of the total number of calories required 
which should be drawn from each of the three nutri- 
ents. As far as the theory of calories is concerned, it 
makes no difference whatever whether we live entirely 
on rice or entirely on milk, so long as the total number 


of calories is adequate. 
. Wehave already seen, 
important indeed that our 
that is, it should contain а 
of food-stuffs in the right proportions. 
these proportions, and how can they be mea: 
This question is far more difficult to answer precisely 
than the question of how much energy is needed. In 
the case of protein, it is only within the last year or 
two that sufficient evidence has come to light to make 
any very definite or accurate recommendations about 
the best (or optimum) intake. In the case of carbo- 
hydrates and fats, we are still in the position of having 
to base our recommendations rather upon the amount 
that healthy people, whose choice is unrestricted, do 
in fact eat than on more precise physiological data 
about the actual needs of the body. 

Let us take proteins first. We have seen that while 
protein can be used to supply energy, its main and 
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specific function in the body is to build and maintain 
tissue. Now the body is continually using up and 
wearing out its tissues, and it constantly needs fresh 
materials out of which to rebuild them. А regular 
Supply of protein is therefore essential. It is clear 
that if we knew how fast the tissues were used up; 
we should be able to calculate how much new material 
was required. As a matter of fact it is possible to 
measure fairly accurately the daily wastage of tissue, 
for when tissues wear out, their proteins break down 
and the nitrogen of these proteins is excreted in the 
urine, the amount of which can be measured. The 
body, then, must take in at least enough nitrogen to 
replace that which is daily given off. Scientists say 
that when the amount of nitrogen taken in is exactly 
equal to that given off, the body is in ‘nitrogenous 
equilibrium’. We һауе already described how the 
different kinds of Protein are made up of a large 
number of nitrogenous acids, called amino-acids, and 
how it is these, and not the proteins themselves, which 


the body uses. Since some amino-acids are more valu- 
able to the body than others, it is important to know 


the exact composition of the proteins; for only in this 
way can it be determined how much of any give? 
Protein is required. We must also remember that the 
absorption value of Proteinous foods is to a great 
extent dependent on methods of cooking. The ability 


of proteins to satisfy the nitrogenous needs of the 
body can be measu: 


ted and is called their ‘biological 
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value', that is to say, the proportion of protein which 
when digested can actually be used by the organism 
for the creation or maintenance of tissue. This bio- 
logical value can be accurately worked out for all 
proteinous foods. When the biological value of any 
protein or combination of proteins in a diet is known, 
and when we know also the amount of nitrogen cast 
off by the body, it is a simple problem of arithmetic 
to determine the quantity of any food that must be 
eaten to make the two figures balance. This is the 
essential factor in determining the optimum propor- 
tion of protein in any diet. 

We have just said that proteins differ greatly among 
themselves in their usefulness. Thus the biological 
value of the protein found in milk is very high, while 
that of the rice protein is low. It is found that by а 
small addition of certain good proteins to those which 
are not so good, the biological value of the whole 
mixture is raised very considerably. Such a mixture 
of proteins in the diet js known as ‘supplementing’, 
and it is obviously of great practical importance in the 
planning of satisfactory diets. Itis generally the case 
that the ‘good’ proteins are expensive while the poorer 
ones tend to be relatively cheap. Thus by skilful 
an inexpensive diet poor in proteins 
may be greatly improved by the addition, of a small 
quantity of good protein at very little additional ex- 
pense, Let us take one example. The biological value 
of white flour is 52, that of meat, 69. But a mixture 
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of the two, in proportions of two-thirds flour and one- 
third meat, has a biological value of 73. 

It should now be clear that as far as protein is con- 
cerned the optimum standard of intake can be fairly 
accurately measured. А great change has taken place 
in the standards put forward by scientists as our know- 
ledge has advanced. Thus in the early days of nutri- 
tional science, many investigators, basing themselves 
largely on the amount that healthy people did actually 
eat, suggested an intake of as much as 127 grammes 
of protein a day. The latest report of the Technical 
Commission of the League of Nations, however, sug- 
gests a standard of not much over half this amount. 
It says that for an adult, the protein intake should be 
approximately one gramme per kilogram of body- 
weight. This means that an average man weighing 
150 Ib would need only 68 grammes of protein a дау. 
a Noon ane к оа somewhat high; 

vestigations into biological 
values, of which we have just given an account. 

One further point before we leave the subject of 


proteins, A growing child requires more proteins than 
an adult. Since the function of protein is to build 
tissue, it is clear that more will be required when the 
body i 


S growing than when it has attained its full 
development and needs Only to maintain its full- 
grown tissues. At least two-thirds of the proteins in 
the diet of children should be those that are obtained 
in milk and milk-products. 
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We now come to the question of carbohydrates and 
fats. Unfortunately there is little precise information 
about the optimum intake of these important dietary 
constituents. It will be remembered that carbo- 
hydrates form the most important, economical and 
readily available source of energy, and fats also furnish 
energy and contribute to the maintenance of body 
warmth. It is probable that they also serve other 
purposes in the body, but very little is yet known 
about these specific functions. Since this is the case, 
the proportions in which they are used in the diet are 
to a certain extent a matter of convenience and indi- 
vidual taste, always providing that the total amount 
supplies sufficient calories. Tt should be borne in mind 
that fat supplies about twice as many calories per 
gramme as carbohydrates. ТЕ is thus a very concen- 
trated form of fuel, and can be used if it is desired to 
reduce the bulk of the diet or to make it more appetiz- 
ing ; for if all the calories are supplied by carbo- 
hydrates it will be found that the diet is very bulky 
and unappetizing. But the amount of fatintake is 
limited by the fact that it is not easily digested. In 


general, it is advisable to preserve а just balance 


between the two constituents, and the recommendation 


of roo grammes of fat and 400 grammes of carbo- 
hydrates, put forward by the Advisory Committee to 
the British Ministry of Health, has gained a certain 
favour and probably represents the best estimate pos- 
sible in our present state of knowledge. 
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If our information about the optimum intake of 
carbohydrates and fats is inadequate, that Concernine 
the intake of vitamins and mineral elements is X 
more so. Various standards have been suggested bo 
for vitamins and for minerals, but they have not yet 
been sufficiently tested to gain general acceptance and 
to be of much practical value; The remarks of 
Burnet and Aykroyd on this subject are probably the 
most sensible that can at present be made: ‘Satisfactory 
quantitative data being absent, we must emphasize 
the necessity for a very abundant supply of the known 
vitamins. There is no evidence that any diet com- 
Posed of natural food-stuffs contains vitamins in such 
excess as to produce harmful effects, and, on the other 
hand, we know that vitamin deficiency produces the 
Most serious consequences,’ 

These are, 
which dietary 
asked what 


Tequirement per day of а 
normal adult has bee; 


n worked out as follows: 
Calcium ux = 77 to ro gramme 
Phosphorus “. =. 007 to ro » 
Iron КЕ 5: з. сооб л 
Todine e ар - "00001 
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Rice 


ILL-BALANCED DIET 


2600 calories corresponding to average intake per day. 


WELL-BALANCED DIET 


to average adult intake per day. 


2600 calories corresponding 
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individual; (b) consist of proteins which have high 
biological value, and should also contain a reasonable 
amount of fat; (c) furnish sufficient inorganic consti- 
tuents, especially calcium; (4) be sufficiently varied 
so as to ensure a supply of vitamins; and (e) its pul 
should ensure a supply of a quantity of ‘roughage - 
One further point to complete the description is that 
a balanced diet should maintain the acid-base equili- 
brium of the body. | 

A varied diet is therefore satisfactory because it 15 
most likely to supply sufficient energy-bearing and 
protective foods. A monotonous and one-sided diet 
offers no protection against dietary deficiency. 


But it is not enough that our diet should be 
adequate just to meet body requirements; it is an 
optimum diet, we must remember, which ensures posi- 
tive health and increases the resistance of the body to 
disease. The problem of providing an optimum diet 
to the great bulk of our population living under the 
stress of poverty is extremely complicated. Dietary 
customs and prejudices have an unfortunate effect on 
nutrition because they stand in the way of adjusting 


our food requirements to changing conditions of life 
and labour. The science of nutrition has introduced 
new ideas about food i 


n relation to health and disease: 
We should therefore acquire such food habits as would 
enable us to adopt these ideas in practice. For without 
health we cannot be fit to play our role in the great 
adventure of life. 
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HOW CAN WE IMPROVE OUR 
1D) 1633, Jt G 


We shall now attempt to draw some practical conclu- 
sions from what we have so far discussed. There is 
"Tell me what you eat and I will tell you 
It means that not only is good health 
directly dependent upon the kind and amount of food 
we consume, but food exerts a profound influence 
upon our whole outlook on life. In other words, our 


physical and mental efficiency depends very largely 
described as a balanced diet. 


upon what we have 
‘Liberal consumption of all the essential constituents 


of a normal diet,’ writes a distinguished American 
nutritionist, ‘prompt digestion and absorption, and 
prompt evacuation of the undigested residue from the 
intestine before extensive absorption of products of 
bacterial decomposition of protein can take place, are 
the optimum conditions for the maintenance of vigour 
and characteristics of youth.’ With the advancement 
of the science of nutrition, it is being made clear that 
the elimination of disease is not merely dependent 
upon the use of medicine, but upon а proper adjust- 


ment of diet and habits. Should the dead weight of 
d in the way of making 


customs and prejudices stan 
such adjustment, they have to be overcome by con- 
scious efforts. Neither appetite nor racial habits can 
be depended upon to guide the choice of food. 

тїт 


а. saying: 
what you аге.' 
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We should always guard ourselves against the tend- 
ency to consume more food than is necessary to satisty 
hunger. А famous physician, Galen, justly observed 
that ‘more are killed by gluttony than by the sword’. 
Excessive eating is prejudicial to health and it is in- 
jurious to the mind; consequently it should be 
avoided. The quality of food intake is more import- 
ant than its quantity, although both are essential in 
maintaining health. We should not indulge in highly 
spiced foods. While condiments contain appetizing 
ingredients which may be helpful in digestion under 
our climatic conditions, their excessive use is positive 
ly unhealthy because they irritate the mucous mem 
brane of the alimentary tract. Plain and simple food 
need not be dull if a mixed diet is planned: one which 
is likely to balance the nutrients more easily than а 
monotonous diet consisting of cereals, legumes and 
insufficient vegetables. A common error in our diet 
15 an excessive co i is 
should've Moses PEON of carbohydrates and thi 

Considering the standard of nutrition in India, 
McCarrison suggests a mixed diet as follows: 'A diet 
composed of any whole cereal grain or mixture of 
cereal grains, milk, the products of milk—butter, curds 
and buttermilk—legumes, green leafy vegetables, 
root | vegetables, fruit and water, with meat 
Occasionally.’ 

While in the economic and social circumstances of 
India, such a standard cannot be widely adopted, We 
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can certainly improve our existing dietary habits by a 
wise selection of the available foods. Every effort 
should be made to so utilize incomes, no matter how 
meagre, that this standard is reached. The attainment 
of positive health is a duty which we owe to ourselves 
and to our country. Good health is part of the wealth 
of a nation. 

In the first place it is better to use mixed cereals. 
The low protein content of rice can be made up by 
the consumption of wheat or millet, thereby increas- 
ing the nutritive value of the diet. Those who are in 
the habit of eating rice should use unmilled or home- 
pounded rice. Whenever possible, cereal grains 
should be steamed. Айа mixed with milk and gur 
would make a wholesome porridge. 

We should avoid as far as possible all forms of pro- 
cessed foods, such as refined sugar, milled cereal 
grains, preserved food-stuffs and specific products 
advertised as being the most expedient remedies for 
dietary deficiencies. Е ood-stuffs produced Бу 
machines and commercial processes are impoverished 
products, and their regular consumption in any great 
quantity leads to deficiencies which are injurious to 
health. The excessive use of refined sugar, cane or 
beet, is a serious dietetic blunder because they contain 
none of the mineral elements and vitamins of the sugar- 
cane and the beetroot. Gur, molasses and honey 
should take the place of refined sugar. 

Secondly, our diet must include a proportion of 
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good fats. Stress is laid upon the word proportion 
because there must be a balance between fats and 
carbohydrates so that the process of combustion may 
be normal. An excess of fat is undesirable because it 
is incompletely oxidized in the body. Most diets in 
India are, however, low in fats. Money spent on 
butter and ghee is an insurance against many ailments 
from which people in India suffer. Among the sources 
of vegetable fats, coconuts, groundnuts, cashewnuts 
and soya beans are the food-stuffs which would make 
up the deficiency of fat in our diet, but they cannot 
replace butter and ghee. 

Thirdly, it is important that our diet should con- 
tain a generous supply of vegetables and fruits. We 
have seen why they are so essential for the normal 
development of the body and for all its functions. A 
lack of these food-stuffs undermines health and ех- 
Poses one to infectious diseases, and that is why they 
are classed as ‘protective’ foods. Properly cooked 
vegetables, especially green leafy sorts, the use of more 
legumes—steamed, boiled, sprouted—and the inclu- 
sion of dried fruits, almonds and nuts in our diet 
would ensure the supply of essential inorganic sub- 
stances and vitamins. Vegetables must be used in- 
telligently. It is important that we cook them in their 
Own juices or with very little water. It is good to 
drink the juices in which vegetables have been cooked. 
It is advisable to eat many fruits and vegetables (such 
as apples, cucumbers, carrots, potatoes, radishes) with- 
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out peeling them because there are certain important 
and nutritious inorganic substances in the peelings or 
immediately underneath them. 

Most people in India do not eat a sufficient quantity 
of fresh fruits and vegetables, but if it were realized 
that their consumption would minimize to a great ex- 
tent the effects of dietary deficiency, more money 
would then be spent on these food-stuffs rather than 
on amusements and unnecessary articles of luxury. 
We should cultivate the habit of eating dried fruits 
like dates, figs, prunes, raisins, apricots, etc. These 
are better sweets than the confectionery which con- 
tains refined sugar. The practice of eating uncooked 
food consisting of fresh and dried fruits at least once 
a day every week should be encouraged, 

In the absence of fresh vegetables, certain legumes, 
such as beans, gram, and peas, may be sprouted and 
eaten raw or cooked. Seeds are soaked in water for 
twenty-four hours and then kept moist for another 
forty-eight hours when the sprouts will appear. 
Sprouted legumes are important as a source of 
vitamin C. 

Fourthly, milk, meat, eggs and fish, and foods of 
animal origin, are sources of good proteins and should 
constitute, as already shown, a part of a mixed diet. 
Provided а. diet includes a liberal supply of milk and 
milk-products, pulse, green leafy vegetables, nuts and 
fresh fruits, meat, eggs and fish are not essential for 
the maintenance of health. In considering the case 
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for and against purely vegetarian diets, we should 
bear in mind that our usual dietaries are too rich in 
carbohydrates and poor in proteins of biological value, 
mineral elements and vitamins, and that a diet con- 
sisting of cereals and legumes cannot supply the best 
nutrition. Where milk and milk-products are not 
available, or beyond the means of the consumer, he 
would be well advised to include eggs in his diet. 
Among the non-vegetarians, the greater use of fish 
should be encouraged. Rich proteinous foods are not 
suitable to persons living under tropical conditions 
and therefore meat may be excluded from dietaries 
in the Tropics. 

Every possible means should be adopted for in- 
creasing the consumption of milk and milk-products. 
This is a particularly important consideration for those 
who are averse to eating fish or even eggs. Milk is 
both an economical and protective food and is especial- 
ly valuable as а source of calcium and phosphorus in 
the diet. Even a partial increase in its supply would 
greatly reinforce the faulty and ill-balanced diet of the 
majority of the people of India. 

А Correct estimate of the minimum quantity of 
milk required depends mainly upon the age, occupa- 
tion and nutritional state of each individual. Accord- 
ing to existing dietary standards the quantity of milk 
required for the maintenance of normal health varies 
from fifteen to thirty ounces per head per day. It is 
estimated that the standard requirement in India 
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should be fifteen ounces per day, although in a sug- 
gested well balanced diet, W. R. Aykroyd allows only 
eight ounces as against two ounces in an ill-balancea 
diet. We should, however, note that this low estimate 
of eight ounces is recommended because under the 
existing circumstances of milk production and milk 
distribution, it is not possible to provide the standard 
At any rate in the extended use of milk 
and milk-products lies the hope of any substantial im- 
provement in our dietaries. The habit of drinking 
sour milk, butter milk, skimmed milk, whey and 
fruit sherbets of all kinds should be encouraged. It 
is unfortunate that the consumption of tea is increas- 
ing in India. Tea is not food. Its food value is 
determined by other constituents, such as milk, sugar, 
or lemon, that are added. Owing to the presence of 
an astringent substance, tannin, tea may even be 
harmful to the digestive tract. 

Lastly, we should remember that nutrition is not 
the same thing as diet and that our nutritional condi- 
tion depends not only on what food we eat but also 
on keeping the body fit. Therefore proper exercise 
of the body, the practice of deep breathing, sufficient 
rest and sleep, 2 cheerful mind—all these are helpful 
in improving the state of nutrition. A close relation- 
ship exists between physical exercise and diet. While 
physical exercise is an important factor in building 
up a healthy body, a badly nourished body cannot 
derive much profit by it. Therefore proper nutrition 
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and reasonable exercise must go together in the making 
of a healthy body. 

Then there are certain dietary habits which we 
should cultivate in order to derive most benefit 
from the food consumed. Food must not be eaten 
in a hurry and each morsel must be chewed as 
thoroughly as possible. Remember that enzyme 
called ptyalin has to change starch into sugar in your 
mouth. s 

The practice of not drinking müch water with 
meals is sound, but it is necessary to drink plenty of 
water, sherbet and other similar beverages in the 
course of à day. 

You must guard yourself against faulty elimination 
of waste products. Imperfect action of the bowels or 
constipation is very injurious to health but it can be 
easily corrected if you are wise in choosing the right 
food. Figs, dates, prunes, mangoes, apples, cucum- 
bers, cooked vegetables with plenty of roughage, and 
cereals that have not been milled or refined are good 
laxative foods, 

When we eat a little too much, or too much useless 
od, both stomach and liver are likely to be over- 
Worked. One of the real causes of that ‘tired feeling’ 
15 the overworked digestive organs. It is therefore 
beneficial to give them a rest and not to eat any solid 
food for a day or so. During this time we should 
take plenty of fruit juices or some kind of vegetable 
broth. Temporary fasting as a means of treatment of 
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diseases is an ancient practice and it is indeed a 
sensible one. 

We have now come to the end of our study of 
certain fundamental principles of nutrition. They 
should teach us to realize that the sole purpose of eat- 
ing is not just satisfying our hunger and appetite, 
but to keep the body in perfect health. We have 
seen that the inter-related processes which build and 
regulate the great wheel of life are dependent upon 
proper and adequate nourishment. The attainment of 
positive health which is determined by nourishment 
re than freedom from disease. ТЕ is 
characterised by harmony and the well-being of the 
entire Self, that is, of the body, the mind and the 
Spirit. That is why the sages regarded eating as а 
kind of religious act. If we fail to achieve this har- 


mony, we cannot offer the body, in the words of our 


Poet, as 'а lamp in the Shrine of our Creator’. 


is something mo 
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APPENDIX C 
EXPERIMENTS OF NUTRITION 


Some of the characteristics of nutritive substances derived 
from our common food-stuffs may well be demonstrated by d 
Series of simple experiments. The list of materials require 
in the experiments suggested below is as follows: 

Iodine solution 

Fehling’s solution 

Diluted hydrochloric acid 
5% copper sulphate solution 
Glucose 

Chloroform 

A few test tubes 

A few beakers or glass jars 
Black paper 

Glass rod 


А. CARBOHYDRATES 


Experiment x 


Show that iodine Produces a blue colour with starch. Ty 
the effect of iodine on Tice, bread, etc. Put a piece of nice 
in water in a test tube and add a few drops of баш 
the blue colour will appear. Boil the water and the blu а 
colour disappears but reappears on cooling. These л. 
are characteristic of the reaction between iodine and stare 
and make it easy to identify 


starch in food. 
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Experiment 2 

Test starch and glucose solutions by boilin 
Fehling's solution. Starch has no effect, 
rapidly produces a red coloured precipitate! by a process 
called ‘reduction’. Now test the solution obtained after 
boiling starch and acid. It also becomes red showing the 


presence of sugar. 


g with a little 
but glucose 


Experiment 3 

Boil some starch solution with dilute acid for five minutes, 
cool, and show that no colour is given with iodine. The 
starch is split up into sugar by the acid, and the sugars 
do not give the colour with iodine. 

Note the difference between the changes in this experi- 
ment and those in Experiment r. In Experiment 1 the 
starch was not split up, but at the boiling point it does 
not give a blue colour with iodine. In this experiment, 
however, the starch is changed into sugars which do not 
give a colour with iodine at any temperature. 


Experiment 4 
Add a few cc. of saliva to a starch solution and warm 
at about body temperature (37°C., 98°F.) for five minutes. 
Test with iodine and Fehling's solution, The starch has 
been digested by ptyalin, the enzyme of the saliva, to form 
maltose, a sugar which reduces Fehling’s solution. 


Experiment 5 
Chew a mouthful of some form of st 
and notice that it becomes slightly sweet. 


arch for two minutes 
This is due to 


1 When an insoluble solid is formed during а chemical reaction 


it is called a ‘precipitate’. 
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the sugar (maltose) produced by the action of the ptyalin 
on the starch. 


Experiment 6 


To some starch solution add a few drops of saliva that 
has been boiled for a few minutes and show that the 
enzyme wil no longer work. Enzymes are destroyed by 


boiling. 


Experiment 7 


In this experiment we will find out the source of starch. 
Cover up one leaf of a plant with black paper for several 
days. Boil the leaf with chloroform to extract the green 
Colouring matter (chlorophyll) and to kill the cells. Immerse 
the leaf in iodine solution and notice that no blue colour 


develops. Repeat with an ordinary leaf and observe (һе 
dark colour formed. 


Placing together). If the source 
is experiment, then starch cannot 
be made. 


Experiment 8 


By applying Fehling’s test, find out whether sugar 5 
formed in green leaves, 
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B. PROTEINS 


Experiment 9 

Extract 3-4 gms. of finely chopped meat with Io cc. 
warm water or dissolve а little raw white of egg in water. 
Boil part of the solution and notice the formation of a 
This is due to a change in the protein mole- 


precipitate. 
n', which occurs when certain types 


cule called 'coagulatio 
of proteins are heated. 


Experiment xo 

Add т cc. of strong alkali to 1 cc. of protein solution 
and a few drops of 5% Coppet sulphate solution. Notice 
a violet colour which is always formed with proteins. This 
test is called the ‘biuret reaction’ and is given by the 'pep- 
tide’ link which connects the amino-acids of the protein. 
It is important to add dilute copper sulphate, otherwise а. 
deep blue, due to copper hydroxide, and not a violet colour 


is produced. 


hour (the acid may ha { 

earance of the coagulated protein 
as it is split up into 51 by the acid. 
Try the biuret test after the boiling. It will give either 
a pink colour instea 
only the blue of coP 
pink colour is obtained it shows 
broken down to smaller compo ) 
few amino-acids and therefore few pept 


a blue colour results then the protein 
down completely to amino-acids and there are no links 


left. 
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Try the biuret test on saliva. It is faintly positive because 
saliva contains protein. The enzyme ptyalin is a protein 
and the mucus of saliva is also a protein. 


C. Fats 


Experiment 12 


Crush a number of oil-bearing seeds and they leave а 
stain on paper. 


Experiment 13 


Put a few drops of oil (mustard, linseed, coconut, etc.) 
or a small piece of butter in water and stir. The oil and 
water do not mix, and soon separate. 


Experiment 14 


Repeat the above experiment with a solution of chloro- 
form, and notice that they (oil and chloroform) mix com- 
pletely. Chloroform, ether, benzene, alcohol are called fat 


solvents because they dissolve fats, and will remove them 
from a mixture of substances. 


Experiment 15 


Shake some milk or any fat containing food with a few 
€c. of chloroform and allow the chloroform to settle into 
а layer below the milk. Pour off the milk and allow the 
chloroform to evaporate. ТЕ will leave a residue of oily 
droplets showing that fat was present in the milk and was 
extracted by the chloroform. 


It will be found that the fat from most fatty foods may 
be removed by this method. 
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men: The lower cavity of the body containing the 
digestive organs (liver, stomach, intestines, etc.), the 
excretory organs (kidney and bladder) and certain 
others. It is divided from the upper cavity (or 


thorax) by the diaphragm. 


Acid-base equilibrium: In order to enjoy normal health 
the body must be kept slightly alkaline. This is only 
possible if the food constituents which form acids 
balance with those which form bases (alkali). The 
body is able to preserve the right strength of alkali when 
small excesses of either acid or alkali producing 
substances are taken in, by altering the amount of 
acid excreted in the urine and the amount of carbon 

dioxide (acid) excreted via the lungs. But if large 

excesses of, for example, fat which is acid-producing, 
are taken, then illness may follow because the tissues 
become too acid. Rheumatism, gout, and kidney 
troubles are largely due to an excess of acid-forming 


foods. 


Abdomen: 


(L. adulterare, corrupt). The mixing of 
some inferior substance with food or other articles is 
adulteration ; e.g., milk is often adulterated with water ; 
or ghee with animal or vegetable fats. 


Adulteration: 


Alimentary Tract or Canal: (L. alimentum, nourish- 
ment) The muscular tube through which food passes 
| while being digested and absorbed. It consists of the 
following main parts: oesophagus (Ог gullet), stomach, 

small intestine (about 23 feet long and much coiled) 

and large intestine ( 
Amino-acids: Nitrogenous substances out of which pro- 
teins are built up. 
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i implest animal 
ba: (Gr. amoibe, change). The simp 
ma of only a simple cell big епо 
be visible to the naked eye. Its nucleus is surroun = 
by protoplasm which is enclosed in an elastic coat whos 
shape is always changing. 


i Ж А WE 

Anabolism: (Gr. anaballein, to build up). The co 
Structive phase of metabolism ; that is, the process с 
building new complex substances from the simple 
compounds absorbed from the alimentary canal. 


Anatomy: The study of the structure of the bodies 9 
living things. The word is derived from the Gree 


temno, meaning cut, since anatomy is studied by cutting 
or dissecting. 


Assumption: The process by which absorbed food materials 
are made into new tissue. 


Beriberi: A disease marked by inflammation of nerves 
caused by lack of vitamin B. 


Bile: A liquid that comes from the liver: 
colour, bitter in taste, 
digestion in various 
digesting by itself. 

Caecum: (L. caecum, blind). A branch of the alimentary 
canal leading off at the junction of the small and large 
intestines. It is closed at the end: hence the пате. 


greenish in 
and alkaline in reaction. It assists 
ways although it has no power 9 


Calorie, large: The 


quantity of heat required to raise 22 
pounds (r kil 


gram) of water г° centigrade. 


Capillaries: (L. capilla, hair). The small branches o 
blood vessels winding around the tiny cells, ѕирріуі26 


fuel, oxygen and other substances from the шш i 
they are needed. They also collect waste products 4 
the cells do not need, 


Carbohydrates: A group of organic food substances 


which combine with oxygen to yield energy. сое 
hydrates are composed of carbon atoms associa 
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with hydrogen and oxygen in the same ratio as that 
in which they combine in water; that is, two atoms 
of hydrogen to one of oxygen. Hence the name 
carbohydrates, meaning carbon with water. 


: kata, down ; ballein, to throw). The 
destructive phase of metabolism ; that is, the process, 
which is always going on in the body, of breaking 
down complex substances into simpler ones prior to 
oxidation or excretion. 

Catalyst: А substance which accelerates а chemical 
reaction without taking part in it. Enzymes are 
catalysts. 


Cell: (L. ce 
a microscope 
be divided up into 
divided from one another by membranes 


and contain protoplasm, 
is different from the rest and seems to control the life 
of the cell. In other words, the ce 


living structure and function. 


Cellulose: A carbohydrate substance № 
of plant cells. 


Catabolism: (Gr. 


hich forms the walls 


Chlorophyll: Green pigment, present in plants and 
essential for their nutrition. 
Chyme: The semi-liquid food in the small intestine. 
f the 


ss of burning, consisting О 
a substance with oxygen. 


Combustion: The proce 
n of energy usually in 


chemical combination of | 
Combustion causes the liberatio 


the form of heat. 

Dehydration: (Gr. hydra, water). 
from any material. 

A starch-splitting enzyme. 


Digestion: The process of breaking up the complex com- 
E ds in eal into small soluble substances which 


poun Е 


The removal of water 


Diastase: 
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can be absorbed through the walls of the alimentary 
canal. 


Duct: (L. ductus, leading). A small tube leading from 
a gland through which the gland’s secretion is con- 
ducted to the part of the body where it is required. 
For example, the pancreatic duct leads from the 
pancreas, where the pancreatic juice is formed, to 


the small intestine where it performs its digestive 
work. 


Ducdenum: (L. duodeni, 
the small intestine which 
So called because it is about 


twelve). The first part of 
joins on to the stomach. 
twelve inches long. 


: gland which produces a substance; 
Secreted directly into the blood 5 which it is carrie 
де Д TR of the body. The products of endocrine 
Bands (hormones) ma: , th 00 
the body at d У, therefore, affect many pa 


Energy: (Gr. en, in, ergon, work). The capacity of 
being able to work. Moving object can move 
other objects if it collides with them ; that is, it does 
work and it is because a Moving object has the power 


to do this work that we say that motion is a form 
of energy. 


Energy exchange: Energy can exist in several forms > 
e.g., heat, motion and electricity. These forms can 
e changed from опе to the other. A boiler fire 
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changes water into steam which can drive an engine. 
Thus heat is being changed into motion which is an 
example of energy exchange. 

When a substance is built up from simpler substances, 
energy is required and this energy is set free again 
if the substance is broken down. In the body food 
substances are burned and the energy used when they 
were built up is set free. Some of this is used for 
moving the body (doing the external work) and some 
of it is used as heat to keep the body temperature at 
its proper level of 37°C. or 98°F. 


Environment: The surroundings or circumstances in 
which a living thing is placed ; particularly the tem- 
perature, amount of light, moisture, quality and 


quantity of food. А 


catalysts ; that is, complex organic 
occur in living tissues and which have 


Enzymes: Organic 
ding up chemical changes essential 


substances which 
the property of spee 
for life. 


ion: (L. ‚ out, crei, sift). The process by 
Exe ti oy ire ted or harmful sub- 


which the body removes unwan 


stances. 
1 hich 
Fats: A oup of organic food substances whi 
ANE u oxygen and furnish the body with 
energy. 
Fatty acids: A group of substances formed in the diges- 
tion of fats. 
Faeces: Waste materials rejected by the body from the 
alimentary canal. 
The strongly acid 
tomach containing 
which takes 


2; stomach). 
ands of the s 


Gastric juice: (Gr. gaste 
the digestion 


iqui duced by the gl 
liquid pro! pun a {А 


enzymes whi 
place in the stomach. 
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Gland: Ап organ which produces a substance or mixture 
of substances for the use of the body. For example, 
the stomach wall contains many glands which produce 
the gastric juice ; the thyroid is a ductless gland and 
sends its product direct into the body by which it is 
conveyed to all the tissues of the body. 


Glycerol: А substance formed by the digestion of fats. 


Glycogen: (Gr. glycos, sweet, genan, to produce). A 
whitish solid substance which dissolves in water forming 
a cloudy solution. On boiling with acid it is changed 
to glucose (a simple sugar). 

Animals store glycogen in the liver and to a less 
extent in the muscle cells. It is built up from the 
glucose of the food-stuffs. The stored glycogen 35 
Ieconverted to glucose by enzymes when required. 

Haemoglobin: (Gr. haima, blood The 
АВА , » globos, ball). 

хе ооа Mater un which er ue pope? 
the conditions, Vin iberating oxygen depending ат 
by which oxygen ig’ (0 (5 properly it is the me 


tissues, Ben is carried ftom the lungs 10 ү 
lt contains an ; ith 
a protein, "оп compound (haem) combined V 


Hormona; 


Immupj 
nity; 5 Н | atta 
of TS ?ndition of being able to resist Фе 


The Product of an endocrine gland. 


Infection jii) 
` : В ап 
organisms invasion of the body tissues bY 5 
Ingestion; 
Inorga S 
Піс: 

carbon, Generally Speaking, substances not ge 

Lipase: 


The taking in of food. ini 
pta! 


с> 


у; fat-splitting enzyme. 
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Lymph: (L. lympha, water. The colourless slightly 
alkaline liquid which passes out from the capillaries 
and surrounds the tissues. It conveys food material 
from the blood to the cells and carries waste products 
from the cells back to the blood. The channels into 
which it collects before returning to the blood are called 
lymphatics. 

Mastication: The process of 
food by the teeth, tongue an! 
jaws. 


Metabolism: (Gr. metabole, 
of all physical and chemical 


chewing, or breaking Up of 
d movements of the 


Micro-organisms: (Gr. mikros, small). Very. minute 
living things, €-8- bacteria, which are only visible with 


a powerful microscope. 

Nucleus: (L. nucleus, kernel). Part of the protoplasm of 
a cell which is different from the remainder and which 
is essential for the life of the cell, since the cell dies 
when it is removed. 


Oesophagus (or gullet). (Gr. oisem, to carry, фһадета» 
food). Tube which carries food from the throat to the 


stomach. 

Organ: A part of the body that has a special function or 
a number of functions and has, to a certain extent, 
an independent structure. 


A substance containing carbon. 


Organic: 
Organism: Any living thing, whether plant, animal or 
bacteria. 
Pancreas: It is a gland which lies just behind the stomach 
ich in enzymes needed in digesting 


and sends à juice, rich 
food, into the small intestine. 
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ite: (Gr. para, beside, sitos,- food). Ап organism 

ricis DS at a expense of and usually inside ano 
organism, e.g., the tape worm which lives in As 
alimentary tract of men and animals and obtains 
nourishment from the animal ‘(its ‘host’). 


Pellagra: А disease caused by lack of vitamin В.. 


Pepsin: An enzyme found in the stomach which reduces 
proteins to peptones. 


Peristalsis: (Gr. peri, round, stello, send). The waves 9 
contraction and relaxation which travel along the rn 
layers of the alimentary canal and certain other org? 
and cause the contents to be moved. 


Physiology: (Gr. phusis, nature, logis, a discourse). ү 
means the study of the characteristic processes 
life. 


Protein: A group of complex chemical compounds which 
in conjunction with 


water furnish the chief contents 0 
protoplasm. 


Protoplasm: (Gr. Protos, first, plasma, form). The very 
complex mi 


mixture of proteins which forms the main 
bulk of living cells. 


It is a colourless, slimy, fairly» 
transparent material. 


Ptyalin: An enzyme found in saliva which reduces starch 
to simple compounds, 
Rennin: A stomach enzyme which curdles milk. 


Respiration: (L. re, again, spirare, to breathe). The 


process of breathing which includes two separate PS 
(a) external respiration which constitutes the movemen 
of the chest 


: SEU. ing 
== pumping air into the lungs and removi 
Carbon dioxide; (b) interna] respiration. which um 
to the actual means by which the oxygen is used bY 
the tissues. 


Retina: Sensitive memb; 


- і п 
| rane in the eye upon which 2 
image of the outside 


world is focussed. 
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uice produced by certain glands (the 
d passed into the mouth where it 


d during mastication and makes: it 
e called 


Scurvy: A disease caused by lack of vitamin C. 
which glands carry out, consisting 


Secretion: The process 
n of a solution ог juice, 


of the formation and expulsio 
required by the body. 


Synthesis: The building uP of a chem 
simpler substances. 

For example, (2) water may be synthesized by spark- 

ing a mixture of oxygen and hydrogen, and (b) sucrose 

is synthesized when the simple sugars, glucose and 


fructose, combine together. 


ical compound from 


f the body enclosed by the 
and lungs and is divided 


Thorax: The upper cavity 0 
a muscular 


ribs which contains the heart 
from the abdomen by the diaphragm, 


partition. 


f cells that are alike in structure and 


Tissue: A group 0 
function. 

Toxin: A substance which 

Urea: When amino-acids аг 

their nitrogen is spli n i 

It enters the urine and is 


stance called urea. 


important nitrogenous substa 
inute finger-like structures 


i . villi). One of the ш 1 k 
Mw (рі. Nm of the small intestine into which the food 
e absorbed. 


A disease of th ck of 


substances аг 


Xerophthalmia: 
vitamin А. 


e eyes caused by la 
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What the Reviewers | 


have said 


We welcome Dr Gangulee's What to 
Eat and Why, which is an excellent 
text book on dietetics and nutrition. 
Dr Gangulee emphasizes the import- 
ance of a balanced diet and its 
relation to health, and gives important 
information on the dietary values of > 
common food-stuffs in India. 
—Hindustan Review 


... Milk is given a prominent place 
as an essential in the diet of growing 
children. The suggestions on how 


to improve our diet are good. 
—N.C.C. Review 


Dr Gangulee, an acknowledged autho- 
rity on the subject ... deals ex- 
haustively with the question of food 
values. —The Cochin Argus 


Professor Gangulee's effort in the field 
of nutrition, which is a very im- 
portant factor in health, is indeed an 


admirable one. 
—Young Men of India and Ceylon 


Concentration on one article of food- 
stuffs, such as rice or wheat can 
unreservedly be condemned. This 
point of view is stressed by Dr N. 
Gangulee in his book on Indian 
dietetics in which he shows in un- 
mistakable language just what the 
deficiencies of the ordinary Indian's 
diet are. —Capital 


Hardly a beginning has been made 
to introduce sound health education 
into the Indian educational system. 
Professor Gangulee's book is to be 
welcomed as а contribution to its 
development. —The Statesman 


wrong kind of food is 
nearly as bad as malnutrition. 
Professor Gangulee has its truth in 
mind when he writes this very useful 
book. —The New Review 


Choosing the 


HUMAN NUTRITION AND DIET 
(Home University Library. No. 183) 
By W. R. AYKROYD 
Director of Nutrition Research, Indian Research 
Fund Association 
Pp. 256 Ст. 890 ЗООЛ 
The author writes authoritatively on calories, minerals, and 
vitamins in food-stuffs, supplying information necessary to the 
planning of a balanced diet. 


COOKING AND NUTRITIVE VALUE 
with іі illustrations and 21 tables 
By BARBARA CALLOW 
Pp. 168 Cr. 820 75. ба. net C. P. 


In this book Mrs Callow shóws how the preparation, cooking, 
and processing of food affects the nutritive value. An introductory 
chapter gives an up-to-date account of the various constituents of 
food, and the following chapters deal with meat, fish, vegetables, 
fruit, milk, butter, cheese, eggs, and cereals. Different methods 
of cooking are compared, and there are sections оп such subjects 
as salad preparation, jam making, fruit bottling, canning, 
refrigeration, and dehydration. 


Oxford Pamphlets on Indian Affairs 


NUTRITION 
By W. R. AYKROYD 
No. 21 32 pp. ба 
The author considers India's food production and the defects of 
Indian diets. Emphasis is laid on the relation between public 
health and nutrition, and the developments and changes in 


agricultural production necessary to make the food supply more 
satisfactory from the nutritional standpoint are considered. 


THE FOOD SUPPLY 


By RADHAKAMAL MUKERJEE 
No. 8 32 pp. ба 


This pamphlet contains valuable facts and figures on India's 
internal food problem and stresses the value of a mixed dietary. 
This question has received much attention recentiy in India and 
the important information given here will be of great service to 


those who are actively interested in raising the dietary standards 
of this country. 
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